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PROBLEM TO BE SOLVED: To continuously carry out uniform treatment for inhibiting the leaching of glass components from a 
glass-base substrate for a long time while maintaining the effect of the treatment by bringing the substrate into contact with a 
molten salt contg. at least a hydrogensulfate and/or a pyrosulfate and inhibiting the crystallization of the molten salt. 
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feeding water to the molten salt or replenishing the water lost from the molten salt. The degeneration of the glass surface and the 
occurrence of foreign matter due to the migration of alkali metal ions to the surface are prevented. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the substrate for information record media characterized by performing processing which 
controls crystallization effused salt in case processing which the substrate which used the glass for information record media as 
the principal component is contacted to the fused salt which contains a hydrogen sulfate and/or pyrosulfate at least, and controls 
the elutJon of a glass component is performed. 

[Claim 2] The manufacture approach of the substrate for information record media according to claim 1 characterized by 
performing processing which is contacted to said fused salt and controls the elution of a glass component, and processing which 
controls crystallization of fused salt after chemical -strengthening processing of a glass substrate, and performing processing by 
said fused salt at temperature lower at least 50 degrees C than chemical-strengthening processing temperature. 
[Claim 3] The manufacture approach of the substrate for information record media according to claim 1 or 2 characterized by 
performing processing which is contacted to said fused salt and controls the elution of a glass component under at the sublimation 
temperature of this fused salt. 

[Claim 4] The manufacture approach of the substrate for information record media according to claim 1 to 3 that the glass 
component which controls elution is characterized by being alkali ion. 

[Claim 5] The manufacture approach of the substrate for information record media according to claim 1 to 4 that processing which 

controls crystallization of fused salt is characterized by being the processing which supplies moisture to fused salt. 

[Claim 6] The manufacture approach of the substrate for information record media according to claim 1 to 5 characterized by the 

processing which controls crystallization of fused salt being the processing with which the moisture lost from fused salt Is 

compensated. 

[Claim 7] The manufacture approach of the substrate for information record media according to claim 1 to 6 characterized by the 
fiised salt containing a hydrogensulfate and/or pyrosulfate being the fused salt which comes to add a sulfuric acid further. 
[Claim 8] The manufacture approach of the substrate for information record media according to claim 5 or 6 characterized by the 
approach of compensating the supply approach of moisture or moisture being the approach of introducing a steam into fused salt. 
[Claim 9] The manufacture approach of the substrate for information record media according to claim 5 or 6 characterized by the 
approach of compensating the supply approach of moisture or moisture being an approach of putting fused salt on the bottom of a 
steam ambient atmosphere. 

[Claim 10] The manufacture approach of the substrate for information record media according to claim 5 or 6 that the approach of 
compensating the supply approach of moisture or moisture is characterized by being the approach of adding a hydrogensulfate to 

fused salt. 

[Claim 11] The manufacture approach of the substrate for information record media according to claim 1 to 10 characterized by for 
the temperature effused salt being melting temperature or liquid phase temperature -500 degree C, and being under the 
sublimation temperature effused salt. 

[Claim 12] By the manufacture approach of the substrate for information record media a publication, to either according to claim 1 
to 1 1 The ion exchange of Na+ of Si-O-Na is carried out to hydronium ion, and a glass front face will be in a hydration condition 
from the condition of Si-O-Na of not constructing a bridge. Then, the manufacture approach of the substrate for information record 
media characterized by changing into the condition that the silanol group was formed of heating dehydration, the silanol group was 
dehydrated, and bridge formation-ization of Si-O-Si was made on the glass front face by it. 

[Claim 13] The manufacture approach of the substrate for information record media characterized by changing a glass substrate 
fi'ont face into the condition that bridge formation-ization of Si-O-Si was made from the condition of Si-Q-Na of not constructing 
a bridge, by the manufacture approach of the substrate for information record media given in either according to claim 1 to 11. 
[Claim 14] The manufacture approach of the substrate for information record media according to claim 1 to 13 characterized by the 
substrate for information record media being a glass substrate to which chemical-strengthening processing was performed. 
[Claim 15] The manufacture approach of the substrate for information record media according to claim 1 to 13 that the substrate 
for information record media is characterized by being a glass-ceramics substrate. 

[Claim 16] The manufacture approach of the substrate for Information record media according to claim 1 to 15 characterized by the 
substrate for Information record media being a substrate used for the magnetic disk played with a magnetic-reluctance mold head. 
[Claim 17] The information record medium characterized by forming a record layer at least on the substrate for information record 
media obtained using the manufacture approach of the substrate for information record media according to claim 1 to 16. 
[Claim 18] The manufacture approach of the glassware characterized by performing processing which controls crystallization of 
fused salt in case processing which the product which used glass as the principal component is contacted to the fused salt which 
contains a hydrogensulfate and/or pyrosulfate at least, and controls the elution of a glass component is performed. 
[Claim 19] The manufacture approach of the glassware according to claim 18 characterized by performing processing which is 
contacted to said fused salt and controls the elution of a glass component under at the sublimation temperature of this fiised salt 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of the substrate for information record media, an 

information record medium, etc. 

[0002] 

[Description of the Prior Art] In recent years, the glass substrate and ceramic substrate which are excellent in various properties 
as a substrate for information record media as compared with other ingredients attract attention. In detail, as a substrate for 
magnetic dislcs, although many aluminum substrates were used, with the request of the miniaturization of a magnetic disk, sheet- 
metal-izing, or the reduction in surfacing of the magnetic head, compared with an aluminum substrate, a miniaturization and sheet- 
metal-izing are easy, and since display flatness is high and the reduction in surfacing of the magnetic head etc. is easy, the rate 
using a glass substrate or a ceramic substrate has been increasing. 

[0003] When using a glass substrate as a substrate for information record media, chemical-strengthening processing is performed 
to a glass substrate front face, and improvement in on the strength is aimed at in many cases in order to prevent that raise shock 
resistance and vibratility-proof and a substrate is damaged by the impact or vibration. It Is based on the approach (ion-exchange 
method) of permuting the alkali ion in glass by alkali ion with a larger ionic radius than it. making generate compressive stress strong 
against a glass surface by the increment in the volume of the ion-exchange section, and strengthening a glass front face as 
chemical-strengthening processing, for example etc. in many cases. When performing a chemical strengthening using an ion- 
exchange method, it is necessary to use the glass substrate containing the principle top alkali ion. In addition, even if it does not 
perform chemical-strengthening processing, the glass types (for example, high valence glass etc.) which have predetermined 
reinforcement are also in the glass substrate for information record media containing alkali ion. 

[0004] Since shock resistance and vibratility-proof improve by crystallization when using a ceramic (for example, glass ceramics) 

substrate as a substrate for information record media, chemical-strengthening processing is not usually needed. 

[0005] When using glass and a ceramic substrate as a substrate for information record media, it is desirable for the elution of the 

alkali contained in glass or a ceramic substrate to pose a problem in many cases, and to stop the elution of alkali as much as 

possible. The elution of alkali poses a problem also about the glass substrate after ion exchange treatment. 

[0006] 

[Problem(s) to be Solved by the Invention] Although the elution of alkali poses a problem when using glass and a ceramic substrate 
as a substrate for information record media as mentioned above, most techniques which control the elution of alkali by high RE 
RU are not developed. 

[0007] This invention aims at offer of the manufacture approach of the substrate for information record media which can be 
continuously processed to homogeneity for a long period of time etc., maintaining the effectiveness of processing while it is made 
under the above-mentioned background and can control the elution of the alkali from a glass substrate, or other components by 
high RE ** RU. 
[0008] 

[Means for Solving the Problem] By it being immersed in fused salt, such as a hydrogensulfate, and processing the glass substrate 
for information record media containing alkali ion, an applicant for this patent finds out that the elution of alkali can be stopped 
remarkably, and has already applied (Japanese Patent Application No. No. 365326 [ nine to ]). The reason (mechanism) which can 
control the elution of the alkali from a glass substrate by high RE ** RU here if it is immersed in fused salt, such as a 
hydrogensulfate, and a glass substrate is processed From the condition of Si-Q-Na in the maximum surface layer of glass of not 
constructing a bridge, the hydronium ion and Na+ of Si-O-Na which are produced from the moisture contained in a hydrogensulfate 
carry out the ion exchange. It is thought that it is because it becomes a silanol group (Si-O-H), and a silanol group is dehydrated by 
the afterbaking and bridge formation-ization of Si-O-Si is made on a glass front face. Moisture evaporated, the crystal of 
pyrosulfate (for example, K2S207) deposited, and this invention persons found out that the effectiveness of processing fell, when 
processing was continued with fused salt, such as a hydrogensulfate (for example. KHS04), as a result of repeating research further 
(for example, the reaction of 2KHS04 ->K2S207+H20** will occur, and KHS04 will be set to K2S207). And it came to complete 
header this invention for the ability to process to homogeneity continuously by compensating processing liquid with moisture for a 
long period of time, maintaining the effectiveness of processing. Moreover, it found such effectiveness that it is not based on the 
class of glass or ceramic, for example, is also effective also about glass ceramics. Furthermore, it found out that elution could be 
stopped not only about alkali but about other leached moieties, such as an alkaline earth, and Si, Pb. The concrete data about 
elution depressor effect, such as an alkaline earth and Si. are shown in Table 1 and 2. Table 1 and 2 shows that processing by the 
fused salt of pyrosulfate and the fused salt of a hydrogensulfate is effective, in addition, the inside of the ultrapure water with which 
the elution test heated the glass substrate at 80 degrees C — 24 hours — being immersed — a leached moiety — ion 
chromatography — a quantum — carrying out — the elution volume (mumol/Disk) of the alkali-metal ion per glass substrate — it 
asked. 
[0009] 
[Table 1] 
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[0011] In addition, since not only the glass substrate for Information record media but the alkali of a glass component causes YAKE 
of optical glass or glass tableware, an optical lens, prism, a tight filter, optical waveguide, an optical module, an optical element and 
an optic, the glass for a display, the substrate glass for solar batteries, the substrate glass for semi-conductors, the substrate glass 
for image sensors, electronic parts, an imprint mask, the glass tableware of processing according to fused salt, such as a 
hydrogen sulfate of the invention in this application, also when obtaining glassware with sufficient weatherability. etc. are effective. 
[0012] In addition, the technique which performs dealkaiization on the front face of a substrate with wet to the bottom of existence 
of AICI3, or (NH4) is performed in an official announcement patent official report (****** No. 503403 [11 to ]) by sublimation of a 
sulfate like 2S04 is indicated. However, since processing temperature is as low as 100 degrees C when AICI3 is used, the 
processing time becomes long with 24 hours as it is also in an example. On the other hand, when sublimation of a sulfate performs 
dealkaiization, in order to have to make a sulfate into a gas, 450-580 degrees C and an elevated temperature are required like an 
example. Since the invention in this application carries out dealkaiization processing to it by contacting a sulfate as fused salt at 
the temperature which itself melts, it is comparatively low temperature (an example 250-300 degrees C). and processing in a short 
time for about 5 minutes is possible. Therefore, the glass of large Tg range, such as glass with low Tg temperature, can be 
processed, or since it is tow temperature treatment, it has the merit of not causing deformation of a glass substrate. Specifically, 
Tg of a glass substrate can apply the invention in this application to the thing near 400 degree C. Since the problem of causing 
crash If a glass substrate deforms since spacing of the glass substrate for information record media and the magnetic head is 40- 
50nm arises, deformation of the glass in the glass substrate for information record media poses a big problem. Moreover, in a 
****** No. 503403 [ 11 to ] official report, although dealkaiization processing of the glass which carried out chemical-strengthening 
processing at 500 degrees C Is carried out by 2(NH4) S04 at 500 degrees C. if dealkaiization processing is carried out at the same 
temperature as chemical-strengthening processing, relaxation of stress will take place, the reinforcement of a glass substrate falls, 
and the fall of the glass substrate for information record media on the strength is caused. The invention in this application is 
carrying out dealkaiization processing to it at temperature lower 80-130 degrees C than chemical-strengthening processing, and 
since the processing time is also as short as 5 minutes, relaxation of stress hardly takes place. Moreover, even if it must process in 
the condition of having sealed and continuation operation is difficult, since it becomes a gas in sublimation of a sulfate, but it is not 
necessary to seal the invention in this application for a liquid, continuation operation is easy, and it carries out continuation 
operation in order to perform processing which controls crystallization of fused salt In case it Is dealkaiization, it is possible to 
acquire the continuing effectiveness of dealkaiization. 
[0013] This invention is considered as the following configurations. 
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[0014] (Configuration 1) The manufacture approach of the substrate for information record media characterized by performing 
processing which controls crystallization of fused salt in case processing which the substrate which used the glass for information 
record media as the principal component is contacted to the fused salt which contains a hydrogensulfate and/or pyrosulfate at 
least, and controls the elution of a glass component is performed. 

[0015] (Configuration 2) The manufacture approach of the substrate for information record media the configuration 1 publication 
characterized by performing processing which is contacted to said fused salt and controls the elution of a glass component, and 
processing which controls crystallization of fused salt after chemical-strengthening processing of a glass substrate, and performing 
processing by said fused'sait^at teipperatu^e low^e^;at'leas|j^01deg^^ C than chemical-strengthening processing temperature. 
[0016] (Configuration 3) The manufacture approacli of the substrate for information record media the configuration 1 characterized 
by performing processing which is contacted to said fused salt and controls the elution of a glass component under at the 
sublimation temperature of this fused salt, or given in two. 

[0017] (Configuration 4) The manufacture approach of the substrate for information record media the configuration 1 whose glass 
component which controls elution is characterized by being alkali ion thru/or given in either of 3. 

[0018] (Configuration 5) The manufacture approach of the substrate for information record media the configuration 1 whose 
processing which controls crystallization of fused salt is characterized by being the processing which supplies moisture to fused 
salt thru/or given in either of 4. 

[0019] (Configuration 6) The manufacture approach of the substrate for information record media the configuration 1 characterized 
by the processing which controls crystallization of fused salt being the processing with which the moisture lost from fused salt is 
compensated thru/or given in either of 5. 

[0020] (Configuration 7) The manufacture approach of the substrate for information record media the configuration 1 characterized 
by the fused salt containing a hydrogensulfate and/or pyrosulfate being the fused salt which comes to add a sulfuric acid further 
thru/or given in either of 6. 

[0021] (Configuration 8) The manufacture approach of the substrate for information record media the configuration 5 characterized 
by the approach of compensating the supply approach of moisture or moisture being the approach of introducing a steam into fused 
salt, or given in six. 

[0022] (Configuration 9) The manufacture approach of the substrate for information record media the configuration 5 characterized 
by the approach of compensating the supply approach of moisture or moisture being an approach of putting fused salt on the 
bottom of a steam ambient atmosphere, or given in six. 

[0023] (Configuration 10) The manufacture approach of the substrate for information record media the configuration 5 to which the 
approach of compensating the supply approach of moisture or moisture is characterized by being the approach of adding a 
hydrogensulfate to fused salt, or given in six. 

[0024] (Configuration 11) The manufacture approach of the substrate for information record media the configuration 1 
characterized by for the temperature of fused salt being melting temperature or liquid phase temperature -500 degree C, and being 
under the sublimation temperature of fused salt thru/or given in either of 10. 

[0025] (Configuration 12) By the manufacture approach of the substrate for information record media a publication, to either a 
configuration 1 thru/or 11 publications The ion exchange of Na+ of Si-Q-Na is carried out to hydronium ion. and a glass front face 
will be in a hydration condition from the condition of Si-Q-Na of not constructing a bridge. Then, the manufacture approach of the 
substrate for information record media characterized by changing into the condition that the silanol group was formed of heating 
dehydration, the silanol group was dehydrated, and bridge formation-ization of Si-O-Si was made on the glass front face by it. 
[0026] (Configuration 13) The manufacture approach of the substrate for information record media characterized by changing a 
glass substrate front face into the condition that bridge formation-ization of Si-O-Si was made from the condition of Si-O-Na of 
not constructing a bridge, by the manufacture approach of the substrate for information record media given in either a configuration 
1 thru/or 11 publications. 

[0027] (Configuration 14) The manufacture approach of the substrate for information record media the configuration 1 
characterized by the substrate for information record media being a glass substrate to which chemical-strengthening processing 
was performed thru/or given in either of 13. 

[0028] (Configuration 15) The manufacture approach of the substrate for information record media the configuration 1 whose 
substrate for information record media is characterized by being a glass-ceramics substrate thru/or given in either of 13. 
[0029] (Configuration 1 6) The manufacture approach of the substrate for information record media the configuration 1 
characterized by the substrate for information record media being a substrate used for the magnetic disk played with a magnetic- 
reluctance mold head thru/or given in either of 15. 

[0030] (Configuration 1 7) The information record medium characterized by forming a record layer at least on the substrate for 
information record media obtained by a configuration 1 thru/or either of 16 using the manufacture approach of the substrate for 
information record media a publication. 

[0031] (Configuration 18) The manufacture approach of the glassware characterized by performing processing which controls 
crystallization of fused salt in case processing which the product which used glass as the principal component is contacted to the 
fused salt which contains a hydrogensulfate and/or pyrosulfate at least, and controls the elution of a glass component is performed. 

[0032] (Configuration 19) The manufacture approach of glassware given in the configuration 18 characterized by performing 
processing which is contacted to said fused salt and controls the elution of a glass component under at the sublimation 
temperature of this fused salt. 
[0033] 

[Function] By this invention, the elution of alkali can be remarkably stopped by it being immersed in fused salt, such as a 
hydrogensulfate, and processing the substrate for information record media. Therefore, the deterioration (YAKE etc.) of a glass 
fr-ont face and generating of a foreign matter resulting from migration on the front face of alkali-metal ion can be controlled 
remarkably. It can process to homogeneity continuously especially by compensating processing liquid with moisture by this 
invention for a long period of time, moisture evaporating, the crystal of pyrosulfate depositing, and the effectiveness of processing 
not falling, and maintaining the effectiveness of processing. Moreover, elution can be stopped about other leached moieties, such as 
an alkaline earth, and Si, Pb. Consequently, waterproof, acid-proof improvement can be aimed at. 

[0034] Moreover, since the glass substrate which stopped the elution of the component of alkali or others remarkably is used 
according to the information record medium of this invention, the information record medium which is excellent in weatherability 
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and a life and has high dependability can be manufactured. 

[0035] Furthermore, since the product which stopped the elution of the component of alkali or others remarkably is obtained 
according to the glassware and its manufacture approach of this invention, the glassware which is excellent in weatherability and a 
life and has high dependability is obtained. 
[0036] 

[Embodiment of the 'Invention] Hereafter, this invention is explained to a detail. 

[0037] in the manufacture approach of the substrate for information record media of this invention, the substrate which used the 
glass for information record media as the principal component is contacted to the fused salt which contains a hydrogensulfate 
and/or pyrosulfate at least, and in case processing which controls the elution of a glass component is performed, it is characterized 
by performing processing which controls crystallization effused salt. 

[0038] Here, as processingfwhich cdnUoJs, ciystallizatJo^ although what kind of means may be adopted, the approach 

(the case where moisture is supplied positively is included irrespective of the moisture content contained in fused salt from a basis) 
of supplying moisture, or the approach of compensating the moisture lost from fused salt is mentioned to fused salt, for example. 
As processing which controls crystallization of fused salt, there are an approach of preventing moisture evaporating by vapor 
pressure or the pressure, the approach of sealing a processing tub, etc. as approaches other than the approach of supplying or 
compensating moisture. In addition, since it is necessary to exhaust SOx which many costs start and is generated from fused salt in 
order to seal the perimeter of a processing tub when adopting the approach of suppressing the evaporation from fused salt, while 
covering the perimeter of a processing tub in a closed space, humidifying this closed space and supplying moisture, cautions are 
required. 

[0039] Before the processing which controls crystallization of fused salt contacts a substrate and fused salt, it may be performed 
by whichever of the midst currently contacted. Moreover, processing liquid can be circulated outside from a processing tub. 
processing which controls crystallization of fused salt externally can be performed, and the system by which the processing liquid 
with which crystallization was prevented flows can also be adopted as a processing tub. 

[0040] More specifically, the following approaches are mentioned as the approach of supplying moisture to fused salt, or an 
approach of compensating with the moisture lost fr-om fused salt. 

[0041] In the first place, the approach of introducing a steam into fused salt is mentioned. What is necessary is to insert the 
blowdown nozzle of steam into fused salt in this case, to carry out bubbling of the steam generated by the well-known approach 
from the nozzle, and just to supply or compensate moisture. What is necessary is to heat the water 2 put into the well-closed 
container 1 for example, before and after 100 degrees C, and to heat the air which supplied air from the Ayr supply pipe 3, and 
became wet through the steam tubing 4 in the water in a well-closed container, for example, to generate the steam around 280 
degrees C, to supply steam from the nozzle at the tip of the steam tubing 4 into the fused salt 6 in the processing tub 5. and Just 
to supply or compensate moisture, as more specifically shown in drawing 1 . As for the temperature of a steam, from a viewpoint of 
preventing the temperature of fused salt falling and crystallizing, near the temperature of fused salt is desirable. 
[0042] The method of second putting fused salt on the bottom of a steam ambient atmosphere is mentioned. What is necessary is 
to inject steam toward fused salt 6, and just to supply or compensate moisture from the nozzle at the tip of the steam tubing 4 
arranged in the upper part effused salt 6, as shown in drawing 2 in this case. 

[0043] The approach of third adding a hydrogensulfate. the hydrate of a hydrogensulfate. etc. to fused salt, and preventing 
crystallization effused salt is mentioned. In this case, the capacity of fused salt increases. 

[0044] Although the approach of supplying direct water is In fused salt as the other approaches, since a phreatic explosion will be 
caused if water is put in into hot fused salt in this case, after once lowering the temperature effused salt to near ordinary 
temperature, putting in water and making it react slowly, it is necessary to carry out a temperature up again to processing 
temperature. 

[0045] In this invention, pyrosulfate is a salt of a pyrosulfuric acid (H2S207), and is a compound with disulfuric acid Ion (S207), 
alkali metal, alkaline earth metal, other metals, ammonium, etc. It will become pyrosulfate if one-mol water can be taken from a 
two-mol hydrogensulfate. If a hydrogensulfate is dissolved and it is fused salt, water will be lost and it will become pyrosulfate. In 
this case, although water evaporates, the water which remains slightly in fused salt participates in the mechanism of alkali elution 
prevention. 

[0046] As pyrosulfate, salts, such as alkali metal, alkaline earth metal, ammonium, zinc, a thallium (I), lead (II), iron (H), and uranyl, 
are mentioned. From viewpoints, such as safety, environmental protection, economical efficiency, and handling nature, a potassium 
pyrosulfate, sodium pyrosulfate, etc. are desirable. As a hydrogensulfate, salts, such as alkali metal (Li, Na, K, Rb, Cs), an alkaline 
earth metal (Mg, calcium, Sr, Ba), ammonium, a thallium, lead, vanadium, a bismuth, and a rhodium, are mentioned. From viewpoints, 
such as safety, a potassium hydrogensulfate, a sodium hydrogensulfate, etc. are desirable. 

[0047] A kind independent can be used for a hydrogensulfate and/or pyrosulfate, respectively, and a hydrogensulfate and 
pyrosulfate can also be mixed and used for them. Moreover, two or more sorts of different salts can be mixed and used for a 
hydrogensulfate and/or pyrosulfate, respectively. In this case, a mixed rate can be adjusted suitably. Furthermore, other 
components can also be added to fused salt in the range which does not spoil the effectiveness of this invention. 
[0048] Since pyrosulfate is obtained also by adding a sulfuric acid to a sulfate, it may add a sulfuric acid to a sulfate and may make 
pyrosulfate. Although the crystal of a sulfate deposits in fused salt with the alkali removed from glass if it processes in the long run 
with salts, such as a hydrogensulfate. the crystal of a sulfate can be returned to a hydrogensulfate and/or pyrosulfate by adding a 
sulfuric acid. Since a sulfuric acid does not cause trouble to the fused salt processing by a hydrogensulfate etc.. before the crystal 
of a sulfate deposits. It may process [ be / it / under / fused salt / adding ]. 

[0049] It contains, also when contacting only one field of the substrate for information record media besides in the case of the 
substrate for information record media being immersed In fused salt, saying '^making contact" fused salt to fused salt. 
[0050] The temperature of fused salt should just be under the sublimation temperature of a salt that what is necessary is just the 
melting temperature of a salt, or beyond liquid phase temperature. Although it is not so much dependent on temperature in respect 
of the effectiveness which controls the elution of alkali, if 250-300 degrees C or more, since the elution of alkali will become zero 
or it will become close to zero, it is desirable. On the other hand, since it becomes a problem in the long-term dependability when 
surface hardness etc. falling, forming a record layer and considering as an information record medium by blue YAKE on the front 
face of glass, it is desirable to consider as 350 degrees C - 500 degrees C or less. 500 degrees C was made into the upper limit 
because disassembly of fused salt will tend to have taken place, if it exceeded 500 degrees C. In addition, when it takes into 
consideration that the chemical-strengthening layer of the glass by which the chemical strengthening was carried out disappears. 
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and reinforcement falls according to the ion exchange, In the case of chemically strengthened glass, it is desirable to consider as 
300 degrees C - 350 degrees C or less. The temperature of the above viewpoints to fused salt is melting temperature or liquid 
phase temperature -500 degree C, and it is desirable that it is under the sublimation temperature (preferably melting temperature 
or liquid phase temperature - 350 degrees C) of fused salt. About the glass which has not carried oiit a chemical strengthening, it is 
more desirable that It is 250 degrees C - 350 degrees C (still more preferably 270 degrees C - 350 degrees C). and it is [ glass / 
which carried out the chemical strengthening ] more desirable that it is 250 degrees C - 300 degrees C (still more preferably 270 
degrees C - 300 degrees C). In addition, although it is 325 degrees C (reference value), since the part absorbs moisture and 
generally serves as a hydrogensulfate, the melting point of pyrosulfuric-acid potash has at least 210-300 degrees C in a melting 
condition. Thus, actual melting temperature may differ from the melting point. The melting point of a potassium hydrogensulfate Is 
210 degrees C. The melting point of a sodium hydrogensulfate is 185.7 degrees C. 

[0051] In respect of the effectiveness which controls the elution of alkali, it does not depend for the processing time by fused salt 
on the processing time so much. For example, if it is about 5 minutes or more, even If It will lengthen the processing time, there Is 
no big difference in the effectiveness which controls the elution of alkali. Since it is such, its about 1-30 minutes are desirable, 
and when the processing time by fused salt takes processing effectiveness, productivity, etc. into consideration, about 5-10 
minutes is more desirable [ the processing time ]. 

[0052] In addition, the processing by fused salt, such as a hydrogensulfate, does not do damage to the substrate for information 
record media. Moreover, according to processing by fused salt, such as pyrosulfate, it is effective in removing contamination, such 
as Iron powder, and effective In removing the deposit fused salt accompanying chemical-strengthening processing. 
[0053] In this invention, the substrate (product which uses glass as a principal component) which uses glass as a principal 
component points out what consists of composite material of glass, amorphous glass, a glass ceramic, glass ceramics, glass, and a 
ceramic etc. As a glass substrate, the glass which makes Si02 a frame Is common, and there are a thing containing alkali ion and a 
thing which does not contain alkali Ion. Although glass ceramics have many things containing alkali ion when using as a substrate for 
information record media, there are some which do not contain alkali Ion in glass ceramics. The size of the substrate for information 
record media, thickness, especially a configuration, etc. are not restricted. 

[0054] As a glass substrate containing alkali Ion, alumino silicate glass, high valence metal Ion (for example, Tl, Y, etc.) content 
silicate glass (high Young's modulus glass), soda lime glass, soda alumlnosillcate glass, alumlnoborosilicate glass, a BOROSHIRIKE 
toga lath, chain silicate glass, etc. are mentioned, for example. In addition, as for alumino silicate glass etc.. It Is desirable to carry 
out a chemical strengthening In order to raise shock resistance and vibratillty-proof. However, in the case of the glass substrate 
containing the alkali Ion which does not need a chemical strengthening, the chemical strengthening is unnecessary. 
[0055] As alumino silicate glass, while containing 2:5.5 - 15 % of the weight of ZrO(s) as a principal component 2:62 - 75 % of the 
weight of SiO(s), 203:5 - 15 % of the weight of aluminum, U2O:4-10 % of the weight, and Na20:4-12% of the weight The glass for 
chemical strengthenings 0.5-2.0. and whose weight ratio of aluminum203/Zr02 the weight ratio of Na2 0/Zr02 Is 0.4-2.5, Or 2:62 - 
75 % of the weight of SIO(s), 203:5 - 15 % of the weight of aluminum. The glass for chemical strengthenings which contains 
2030.01 - 1.0 % of the weight of Sb(s) as a principal component is desirable B-2030.5-5 % of the weight, IJ2O:4-10 % of the 
weight. Na20:4-12 % of the weight, MgO:0.5-5 % of the weight, and CaO:0.5-5% of the weight. Moreover, in order for the non-melt of 
Zr02 to lose the projection on the front face of a glass substrate produced owing to, it is desirable to use the glass for chemical 
strengthenings which contains aluminum 203 for Zr02 0 to 2.8% 57 to 74%, and contains [ SI02 ] Na20 for Li02 4 to 14% 7 to 16% 3 
to 1 5% by a mol % displays. Such alumino silicate glass of a presentation Is excellent in anti-chip box reinforcement and thermal 
resistance while being able to control three persons of the depth of compressive stress, tensile stress, and a compressive-stress 
layer with sufficient balance by carrying out a chemical strengthening. It maintains surface smoothness while there are few deposits 
of Na etc., even if it is under hot environments, and it is excellent also in Knoop hardness. 

[0056] As a crystallization glass substrate, there are glass ceramics which have a 2 silicic-acid lithium (Li20 and 2Si02) and alpha 
quartz watch (Si02) as a main crystal phase, glass which has a potassium FURORORIHITE light (KNaCaMg5Si8022F2) and a 
potassium umbrella night (K3Na3calcium5Si12O30F4) as a main crystal phase. In the case of the former, as a concrete presentation 
2:60 - 86 % of the weight of SiO(s). U20: 8-18 % of the weight, K2O:0-10 % of the weight. MgO:0-8 % of the weight, ZnO: 0-10 % of 
the weight and 203:0 - 2 % of the weight [ of Sb(s) ] P 205:0.1 - 10 % of the weight, In the case of the latter. 203.0 - 10 % of the 
weight of aluminum etc. is mentioned 2:50 - 75 % of the weight of SIO(s), GaO:4-15 % of the weight, MgO:5-30 % of the weight, F:3 - 
8 % of the weight. Na20:2-9 % of the weight, Li2O:0-3 % of the weight, and BaO:0-2% of the weight. 

[0057] In this invention, a glass substrate can be immersed in the heated chemical-strengthening processing liquid if needed, and 
processing by the fused salt mentioned above can be performed about the glass substrate which carried out the Ion exchange of 
the ion of a glass substrate surface, and carried out the chemical strengthening with the ion in chemical-strengthening processing 
liquid. In addition, In case the glass substrate which performed chemical-strengthening processing is processed with the above- 
mentioned fused salt, it is more desirable than chemical-strengthening processing temperature to process preferably at 60 degrees 
G and still more desirable temperature low 80 degrees 0 at least 50 degrees 0. 

[0058] Here, as an Ion-exchange method, although the low temperature form Ion-exchange method, the high temperature form ion- 
exchange method, the surface crystallizing method, etc. are learned, it is desirable to use a low temperature form ion-exchange 
method from viewpoints, like that high intensity Is easy to be obtained and there is no deformation. A low temperature form ion- 
exchange method is a temperature region below the transition temperature (Tg) of glass, and Is the approach of permuting the alkali 
ion In glass by alkali Ion with a larger Ionic radius than it, making generate compressive stress strong against a glass surface by the 
increment in the volume of the ion-exchange section, and strengthening a glass front face. 

[0059] Fused salt etc. is mentioned although the salt of ion. such as Cu. Ag, Rb, and Cs. was mixed as chemical-strengthening 
processing liquid in fused salt, such as a potassium nitrate (KN03). a sodium nitrate (NaN03). and potassium carbonate (K2C03), 
the fused salt of the things (for example, KN03+NaN03, KN03+K2C03, etc.) which mixed these salts, or these salts. 
[0060] As for especially heating temperature, it Is desirable from the viewpoint of a glass transition point that they are 350 degrees 
G - 500 degrees G and 350 more degrees G - 450 degrees C 350 degrees C - 650 degrees G. As for immersion time amount, it is 
desirable to consider as 1 hour - about 20 hours from a viewpoint of anti-chip box reinforcement and a compressive-stress layer. 
As for the thickness of the compressive-stress layer formed in a glass substrate surface, it Is desirable to be referred to as about 
60-300 micrometers from a viewpoint of raising shock resistance and vibratility-proof. 

[0061] Before processing a glass substrate with fused salt (fused salt or chemical-strengthening processing liquid, such as a 
hydrogensulfate), in order to prevent the crack and check of a glass substrate in this invention, it is desirable to carry out the 
preheating of the glass substrate to 200-350 degrees 0. 
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[0062] It is desirable to process by holding a glass substrate by the end face in processing with fused salt or chemical- 
strengthening processing liquid, such as a hydrogensulfate. When this is held in a part of front face of a glass substrate, it is for 
avoiding that the part is no longer processed. 

[0063] It is desirable to cool slowly to predetermined temperature so that a glass substrate may be pulled up from fused salt after 
processing with fused salt and/or chemical-strengthening processing liquid, such as a hydrogensulfate, and generating of heat 
distortion can be suppressed in this invention. Thus, by cooling slowly, the damage by heat distortion is avoidable. As for especially 
the rate that anneals a glass substrate, it is desirable that it is a part for part [ for part 10 more degrees-C/for part / for 5 
degrees-C/- / and 60 degrees-C/- ] and 50-degree-C/by part [ for 2 degrees-C/- ] and 100-degree-C/. 

[0064] It is desirable to quench a glass substrate at the rate which prevents crystallization of the fused salt which deposits in after 
the above-mentioned annealing (for example, a glass substrate front face) in this invention. Thus, if a glass substrate is quenched, 
the fused salt which deposits will become brittle and removal of fused salt will become easy in down stream processing and the 
washing processes by fused salt, such as a hydrogensulfate. 

[0065] As for especially the rate that quenches a glass substrate, it is desirable that it is a part for part [ for part 800 more 
degrees-C/for part / for 1200 degrees-C/- / and 300 degrees-C/- ] and 400-degree-C/by part [ for 1600 degrees-C/- ] and 
200-degree-C/. As for quenching of a glass substrate, it is preferably desirable from a viewpoint of a heat shock to carry out by 
contacting still more preferably 100 degrees C - 0 degree C to a 40 degrees C - 10 degrees C refrigerant. As for the time amount 
which contacts a glass substrate to a refrigerant, it is desirable from a viewpoint of the detergency of deposit fused salt that it is 
10 minutes - about 60 minutes. As a refrigerant, blasting of air besides gas refrigerants, such as liquid cryogens, such as water, 
warm water, and a solution, nitrogen gas. a steam, and cooling air. etc. is mentioned. 

[0066] In this invention, the front face of the glass substrate which performed chemical-strengthening processing, or the glass 
substrate which does not perform chemical-strengthening processing can be processed with fused salt, such as a hydrogensulfate, 
if needed. In addition, in case the glass substrate which performed chemical-strengthening processing is processed with the above- 
mentioned fused salt. It is more desirable than chemical-strengthening processing temperature to process preferably at 60 degrees 
0 and still more desirable temperature low 80 degrees C at least 50 degrees 0. 

[0067] In this invention, well-known washing processing of washing by commercial cleaning agents (neutral detergent, a surface 
active agent, alkaline cleaning agent, etc.), scrub washing, pure-water washing, solvent cleaning, solvent steam seasoning, 
centrifugal separation desiccation, etc. can be performed after the process of the arbitration in a production process if needed. 
Moreover, heating and ultrasonic impression may be performed in each washing. 

[0068] Supersonic waves may be any of the thing of the multifrequency number form oscillated in a certain frequency range, or the 
thing of the fixed cycle number form oscillated on a fixed frequency. Although a cleaning effect is so high that a frequency is low, 
since the damage given to a glass substrate also becomes large, it determines in consideration of these things. 

[0069] Since the rate of drying is quick, the silverfish by desiccation cannot generate steam seasoning easily. As a solvent used for 
steam seasoning, isopropyl alcohol, chlorofluocarbon, an acetone, a methanol, ethanol, etc. are mentioned. 

[0070] The manufacture approach of the substrate for information record media of above-mentioned this invention can be used 
also as the manufacture approach of the glass substrate for magnetic disks, the glass substrate for magneto-optic disks, and disk 
substrates for electron optics, such as an optical memory disk. Especially the substrate for information record media of this 
invention can be suitably used as a glass substrate used for the magnetic disk played with a magnetic-reluctance mold head. In 
detail, by using the good glass substrate of a surface state far compared with the former, when it considers as the magnetic disk 
for a magnetic-reluctance mold head or large-sized magnetic -reluctance mold heads, the defect which does not cause the bed 
crash resulting fr'om the foreign matter by elution. YAKE, etc. of alkali, and originates in film, such as a magnetic layer, at elution, 
YAKE, etc. of alkali does not occur, and it does not necessarily become the cause of an error. 

[0071] Furthermore, the art of this invention can be widely used for the application of the field which needs to prevent the elution 
of the constituents (alkali metal, alkaline earth metal, silicon, lead, etc.) of glass or the ceramics. 

[0072] Next, the information record medium of this invention is explained. The information record medium of this invention is 
characterized by forming a record layer at least on the substrate for information record media obtained using this invention 
approach mentioned above. Here, a thing well-known as a record layer or other layers can be used. 

[0073] In the information record medium of this invention, since the substrate for information record media which controlled elution, 
such as alkali ion. remarkably is used, the information record medium which is excellent in weatherability and a life and has high 
dependability is obtained. 

[0074] Hereafter, a magnetic-recording medium is explained as an example of an information record medium. On the substrate for 
magnetic disks, a magnetic-recording medium carries out the laminating of a substrate layer, a magnetic layer, toothing 
stratification, a protective layer, the lubricating layer, etc. one by one, and usually manufactures them if needed. 
[0075] The substrate layer in a magnetic-recording medium is suitably chosen according to a magnetic layer. As a substrate layer 
(a seed layer is included), the substrate layer which is chosen from non-magnetic metal, such as Cr, Mo. Ta, Ti, W, V. B, aluminum, 
and nickel, and which consists of an ingredient more than a kind at least is mentioned, for example. In the case of the magnetic 
layer which uses Co as a principal component, it is desirable that they are Cr simple substances from a viewpoint and Cr alloys, 
such as improvement in magnetic properties. Moreover, with a monolayer, a substrate layer cannot be restricted but can also be 
made into two or more layer structure which carried out the laminating of the layer the same or of a different kind. For example, 
multilayer substrate layers, such as Cr/Cr. Cr/CrMo. Cr/CrV, CrV/CrV. aluminum/Cr/CrMo. aluminum/Cr/Cr, NiAI/Cr, NiAl/CrMo, 
and NiAl/CrV, etc. are mentioned. 

[0076] Especially the Ingredient of a magnetic layer is not restricted. 

[0077] Specifically as a magnetic layer, magnetic thin films, such as CoPt which uses Co as a principal component, CoCr, CoNi. 
CoNiCr. CoCrTa. CoPtCr. CoNiPt, CoNiCrPt. CoNiCrTa. CoCrPtTa, and CoCrPtSiO. are mentioned, moreover — the multilayer 
configurations (for example. CoPtCr/CrMo/CoPtCr, CoCrTaPt/CrMo/CoCrTaPt. etc.) which divided the magnetic layer by 
nonmagnetic membranes (for example, Cr, CrMo, CrV, etc.), and aimed at reduction of a noise — also carrying out — it is good. 
[0078] The thing which made Co system alloy contain the oxide of Y, Si, rare earth elements, the impurity elements chosen from Hf. 
germanium, Sn, and Zn, or these impurity elements as a magnetic layer corresponding to a magnetic-reluctance mold head (MR 
head) or a large-sized magnetic-reluctance mold head (GMR head) is contained. 

[0079] Moreover, as a magnetic layer, you may be a ferrite system besides the above, an iron-rare earth system. GURANYURA of 
the structure where magnetic particles, such as Fe, Co, FeCo, and CoNiPt, were distributed in the nonmagnetic membrane which 
consists of Si02. BN, etc., etc. Moreover, a magnetic layer may be which record format of an inside mold and a vertical type. 




[0080] Toothing stratification is prepared in order to control the irregularity on the front face of a medium. Neither the formation 
approach of toothing stratification nor especially an ingredient is restricted. Moreover, especially the formation location of toothing 
stratification is not restricted, either. 

[0081] In the case of the magnetic-recording medium for non-contact mold recording method magnetic disk drives, this toothing 
stratification forms the irregularity resulting from the irregularity of toothing stratification in a medium front face, and of the 
irregularity on this front face of a medium, it prevents adsorption with the magnetic head and a magnetic-recording medium, and it 
is formed in order to raise CSS endurance. 

[0082] In addition, in the case of the magnetic-recording medium for contact mold recording method magnetic disk drives, since it 
is desirable that a medium front face is flat as much as possible in order to avoid damage on the magnetic head or a magnetic- 
recording medium, it is not necessary to prepare toothing stratification. 

[0083] As for the surface roughness of toothing stratification, it is desirable that it is Ra=10-50 A. The more desirable range is 
Ra=10-30 A. 

[0084] When Ra is less than 10A, since the magnetic-recording medium front face is evenly near, the magnetic head and a 
magnetic-recording medium adsorb, the head crash by adsorption is caused and fatal damage Is received [ the magnetic head and a 
magnetic-recording medium get damaged, or], it is not desirable. Moreover, when Ra exceeds 50A, since glide height becomes large 
and the fall of recording density is caused, it is not desirable. 

[0085] the quality of the material and the formation approach of toothing stratification — a **********3Mc cage — especially. It Is 
not restricted. As the quality of the material of toothing stratification, the oxide of metals and those alloys, such as aluminum, Ti, 
Cr, Ag. Nb, Ta, Bi, Si, Zr, Cu, Ce, Au, Sn, Pd, Sb. germanium, Mg. In, W. and Pb, or a these metals and an alloy, a nitride, and carbide 
can be used, formation is easy — etc. — it is desirable that it is the metal which uses aluminum, such as aluminum simple 
substance, aluminum alloy. Oxidation aluminum (aluminum 203 etc.), and Nitriding aluminum (AIN etc.), as a principal component 
from a viewpoint. 

[0086] Toothing stratification is good also as continuous texture film, and may consist of island-like projections distributed 
discretely. As for the height of this island-like projection, it is desirable that it is 1 00-500A, and it is more desirable that it is 100- 
300A. 

[0087] The surface roughness of the toothing stratification mentioned above and concavo-convex (projection) height are 

controllable by the quality of the material of toothing stratification and its presentation, heat treatment conditions, etc. 

[0088] As other concavo-convex formation approaches, texture processing by mechanical polish, texture processing by chemical 

etching, texture processing by energy beam exposure, etc. are mentioned, and those approaches can also be combined. 

[0089] As a protective layer, Cr film, Cr alloy film, the carbon film, the hydrogenation carbon film, the zirconia film, the silica film, 

etc. are mentioned, for example. These protective coats can be continuously formed with an inline type or a standing opposed type 

sputtering system with a substrate layer, a magnetic layer, etc. Moreover, these protective coats are good also as a multilayer 

configuration which may be a monolayer or consists of film the same or of a different kind. 

[0090] It may change to the above-mentioned protective layer top or the above-mentioned protective layer, and other protective 
layers may be formed. For example, instead of the above-mentioned protective layer, a colloidal silica particle may be distributed 
and applied to the inside which diluted the tetra-alkoxy run with the solvent of an alcoholic system, it may calcinate to it further, 
and the silicon oxide (Si02) film may be formed in it. In this case, the function of both a protective layer and toothing stratification 
is achieved. 

[0091] Although proposals various as a lubricating layer are made, generally, it applies to a medium front face with a dipping method 
(dip coating), a spin coat method, a spray method, etc.. and if needed, it heat-treats and the fluid lubrication agent which consists 
of a perfiuoro polyether (PFPE) etc. is formed. 
[0092] 

[Example] Hereafter, based on an example, this invention is explained still more concretely. 

[0093] Example 1 [0094] (1) The disc-like glass substrate (0.25 inches in the outer diameter of 2.5 inches, the bore of 0.8 inches, 
thickness) which has a circular hole was prepared for the center section which consists of reserve valence metal ion content 
silicate glass (high Young's modulus glass) (Tg:600 degree C) of a glass substrate. In addition, as high valence metal Ion content 
silicate glass, it was a mol % displays, and Si02 was used and the glass which contains CaO for MgO 6% 2%, and contains [ LI20 / 
8% and Na20 ] Zr02 for TI02 2% 15% 19% was used for aluminum 203 5% 43%. 

[0095] (2) The chemical strengthening was given after washing a chemical -strengthening process, next the above-mentioned glass 
substrate. The chemical strengthening prepared the chemical -strengthening processing liquid which mixed the potassium nitrate 
(60%) and the sodium nitrate (40%), heated this chemical-strengthening processing liquid at 480 degrees C, was immersed for about 
4 hours and performed the glass substrate [ finishing / washing ] by which the preheating was carried out to 300 degrees C. In 
order to carry out the chemical strengthening of the whole front face of a glass substrate in the case of this immersion, it carried 
out in the condition of having contained in the electrode holder so that two or more glass substrates might be held by the end face. 

[0096] Thus, by carrying out immersion processing at chemical-strengthening processing liquid, the lithium Ion of a glass substrate 
surface and sodium ion are permuted by the sodium ion in chemical-strengthening processing liquid, and potassium ion, 
respectively, and a glass substrate is strengthened. The thickness of the compressive-stress layer formed in the surface of a glass 
substrate was about 100-200 micrometers. 

[0097] (3) Carry out sequential annealing of the glass substrate which finished cooling, acid treatment, and the washing process 
above-mentioned chemical strengthening for a start at the second annealing room. First, a glass substrate is pulled up from 
chemical-strengthening processing liquid, and it transports to the first annealing room currently heated by 300 degrees C. it holds 
for about 10 minutes in this, and a glass substrate is annealed at 300 degrees C. Subsequently, a glass substrate is transported to 
the second annealing room currently heated by 200 degrees C from the first annealing room, and a glass substrate is annealed from 
300 degrees C to 200 degrees C. Thus, by dividing into two steps and cooling slowly, a glass substrate can be opened from the 
damage by heat distortion. Next, it was Immersed in the 20-degree C tank, and the glass substrate which finished the above- 
mentioned annealing was quenched, and was maintained for about 20 minutes. To neutral detergent, neutral detergent, pure water, 
pure water, and each washing tub of IPA (tsopropyl alcohol) and IPA (steam seasoning), sequential immersion was carried out and 
the glass substrate which finished the above-mentioned cooling process was washed. In addition, the supersonic wave (frequency 
of 40kHz) was impressed to each washing tub. 

[0098] (4) It processed by immersing a glass substrate in this using the fused salt of the potassium pyrosulfate of the down- 
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stream-processing reagent chemicals by fused salt. Under the present circumstances, as shown in Table 3, 2 hours or after 
supplying for 4 hours, processing was performed for the steam (air: 2000cm3/min, steam:1 g/min (it computed from the 
decrement/time amount of water), steam temperature:280 degree C) to fused salt (samples 1 and 2). In addition, when a steam was 
not supplied to fused salt for a comparison (comparison sample 2), the sample was prepared iaiso about the case (comparison 
sample 1) where processing by the fused salt of a potassium pyrosulfate is not performed. Temperature of fused salt was made into 
300 degrees C. and immersion time amount was set as for 5 minutes. 

[0099] After carrying out washing processing of the glass substrate after the above-mentioned processing, the elution test and the 
environmental test were carried out. The result Is shown in Table 3. Table 3 shows that processing by the fused salt of a potassium 
pyrosulfate is effective. 
[0100] 
[Table 3] 
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[0101] in addition, the inside of the ultrapure water with which the elution test heated the glass substrate at 80 degrees C — 24 
hours — being immersed — a leached moiety — ion chromatography — a quantum — carrying out — the elution volume 
(mumol/Disk) of the alkali-metal Ion per glass substrate — it asked. The environmental test left the glass substrate for one week 
under the heat-and-high-humidity environment of the temperature of 80 degrees C. and 80% of relative humidity, carried out 
microscope observation of the glass front face, and observed and evaluated the deposit of the chloride of the alkali by the elution 
of alkali etc. 

[0102] Glass ceramics which have a 2 silicic-acid lithium (U20 and 2Si02) and alpha quartz watch (Si02) as a main crystal phase 
as example 2 glass substrate (2:76.0 % of the weight of SiO(s)) U20: 9.7 % of the weight. Na2O:1.0 % of the weight, K20:3.5 % of the 
weight, MgO: 1.5 % of the weight and 203:3.5 % of the weight [ of aluminum ] P 205:3.0 % of the weight. After heating the glass 
containing 2:1.5 % of the weight of TiO(s), and 203:0.3 % of the weight of As(es) with about 4.0-degree-C programming rate for /and 
holding it at this formation temperature for 1.5 hours, what heated with about 2.0-degree-C programming rate for /, and was held at 
815 degrees C for 2.5 hours was prepared. About this glass substrate, after performing washing processing, it processed with the 
fused salt of a potassium pyrosulfate, and the elution test and the environmental test were carried out like the example 1. 
Moreover, it tested similariy about the sample which does not perform processing by the potassium pyrosulfate for a comparison. 
Those results are shown in Table 4. 
[0103] 
[Table 4] 
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[0104] Table 4 shows that processing by the fused salt of a potassium pyrosulfate is effective also about the ceramics containing 
alkali. 

[0105] Glass ceramics which have a potassium FURORORIHrTE light and a potassium kana site as a main crystal phase as example 
3 glass substrate (2:56.5 % of the weight of SiO(s)) MgO: 11.8 % of the weight. CaO:14.1 % of the weight, Na20:5.4 % of the weight. 
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K20: After heating the glass containing 8.7 X of the weight and F:5.5 % of the weight with about 4.0-clegree-C programming rate 
for /and holding it at this formation temperature for 1.5 hours, what heated with about 2.0-degree-C programming rate for /, and 
was held at 840 degrees C for 2.5 hours was prepared. About this glass substrate, after performing washing processing, it 
processed with the fused salt of a potassium pyrosulfate, and the elution test and the environmental test were carried out like the 
example 1. Moreover, it tested similarly about the sample which does not perform processing by the potassium pyrosulfate for a 
comparison. Those results are shown in Table 5. 
[0106] 
[Table 5] 
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[0107] The relation between the Installation time of steam and crystal deposit time amount was investigated about K2S2O7110kg 
fused salt at 4320 degrees C of examples. The result is shown In Table 6. 
[0108] 
[Table 6] 
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[0109] When a steam was not introduced, the crystal deposited in 120 hours, but when a steam was introduced for 3 hours, the 
crystal deposited in 220 hours, and when a steam was continued and introduced, the crystal did not deposit. 

[0110] The difference by the difference in the approach of compensating example 5 moisture was investigated. The result is shown 
In Table 7. 



[0111] 
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[0112] In potassium-hydrogensulfate addition, time amount until It adds moisture when a crystal deposits, and then a crystal 
deposits was 72 hours after, and when a steam was introduced for 3 hours, it was 100 hours after. In addition, as for the crystal, in 
any case, it disappeared immediately by moisture addition. 

[01 13] The etution test and the environmental test were carried out like the example 1 except having used the fused salt of the 
sodium pyrosulfate of reagent chemicals, the fused salt of a potassium hydrogensulfate, or the fused salt of a sodium 
hydrogen sulfate instead of the fused salt of example 6 potassium pyrosulfate. The result is shown in Table 8. 
[0114] 
[Table 8] 
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[0115] The elution test and the environmental test were carried out like the example 1 except having used the fused satt which 
mixed the potassium pyrosulfate of example 7 reagent chemicals, and the sodium pyrosulfate of reagent chemicals, or having used 
the fused salt which mixed the potassium hydrogensulfate of reagent chemicals, and the sodium hydrogensulfate of reagent 
chemicals. The result is shown in Table 9. 
[0116] 
[Table 9] 
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[01 17] The elution test and the environmental test were carried out like the example 1 except having used the fused salt which 
becomes in addition so that a sulfuric acid may be set to 1:1 to example 8 potassium pyrosulfate by the weight ratio. The result is 
shown rn Table 10. 
[0118] 
[Table 10] 
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[01 19] Instead of example 9-11 quantity valence metal Ion content glass, it is alumino silicate glass (presentation: by mol % 
display), aluminum 203 0 to 2.8% for Zr02 57 to 74% 3 - 15%. [ Si02 ] Na20 is used as a principal component for IJ20 4 to 14% 7 to 
16%. Content, Tg:500 degree C, Chemical-strengthening processing: The elution test and the environmental test were carried out 
like the example 1 except having used soda lime glass (example 10). soda aluminosilicate glass (example 11). and the BOROSHIRIKE 
toga lath containing a heavy metal ion for 400 degrees C and 3 hours (example 9). Consequently, the same effectiveness as an 
example 1 was accepted. In addition, the result of an example 9 (alumino silicate glass) is shown in Table 11. 
[0120] 
[Table 1 1] 
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[0121] in addition, the above-mentioned example — most stress relaxation was not accepted in the substrate after fused salt 
processing of the examples 1,6.7. 8, and 9 which processed the substrate which carried out chemical-strengthening processing 
with fused salt one to 11 inside. 

[0122] The substrate layer which consists of aluminum (50A of thickness)/GKl000A)/CrMo (100A). the magnetic layer which 
consists of CoPtGKl20A)/CrMo(50A)/CoPtGr (120A), and Cr (50A) protective layer were formed in both sides of the glass 
substrate for magnetic disks obtained in the example 12 examples 1-11 with the inline-type sputtering system. 
[0123] By dipping the above-mentioned substrate in the organic silicon compound solution (mixed liquor of water, IPA, and a tetra- 
ethoxy silane) which distributed the silica particle (grain size of 100A). and calcinating it. the protective layer which consists of 
Si02 was fonned, DIP processing of this protective layer top was further carried out to the lubricant which consists of a perphloro 
polyether, the lubricating layer was formed, and the magnetic disk for MR heads was obtained. 

[0124] When the glide test was carried out about the obtained magnetic disk, the hit or crash resulting from the foreign matter by 
deformation of a substrate, elution, YAKE of alkali, etc. were not accepted. Moreover, it has also checked that the defect had not 
occurred on film, such as a magnetic layer. 

[0125] Moreover, when weatherability and a life were investigated, degradation or the defect of the magnetic film resulting from 
deterioration of a glass substrate front face etc. were not accepted. 

[0126] The in-line-type sputtering system was used for both sides of the glass substrate for magnetic disks obtained in the 
example 13 examples 1-11. sequential membrane formation of Cr substrate layer, a CrMo substrate layer, a CoPtCr magnetic layer, 
and the C protective layer was carried out. and the magnetic disk was obtained. It was checked that it is the same as that of an 




example 12 about the above-mentioned magnetic disk. 

[0127] The magnetic disk for thin film heads was obtained like the example 13 except having made the example 14 substrate layer 
into aluminum/Cr/Cr, and having set the magnetic layer to CoNiCrTa. It was checked that it is the same as that of an example 12 
about the above-mentioned magnetic disk. 

[0128] Although the desirable example was given above and this invention was explained, this invention is not necessarily limited to 

the above-mentioned example. 

[0129] For example, the heating temperature effused salt, such as pyrosulfate. a class, immersion time amount, etc. are not limited 
to the thing of an example, but according to demand quality level etc.. are changed suitably and can be carried out. Moreover, a 
washing process can be carried out after the process of the arbitration in a production process if needed. 
[0130] 

[Effect of the Invention] It can process to homogeneity continuously for a long period of time, moisture evaporating, the cr/stal of 
pyrosulfate depositing, and the effectiveness of processing not falling by supplying or compensating processing liquid with moisture, 
and maintaining the effectiveness of processing by it being immersed in fltsed salt, such as a hydrogens utf ate, and processing the 
substrate for information record media, according to this invention approach, while being able to stop elution. such as alkali, 
remarkably, as explained above. 

[0131] Moreover, since the substrate for information record media which can control elution, such as alkali, remari^ably is used 
according to the information record medium of this invention, the information record medium which is excellent in weatherabiiity 
and a life and has high dependability can be manufactured. 

[0132] Furthermore, since the product which stopped the elution of the component of alkali or others remarkably is obtained 
according to the glassware and Its manufacture approach of this invention, the glassware which is excellent in weatherabiiity and a 
life and has high dependability is obtained. 
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TECHNICAL HELD 



[Field of the Invention] This invention relates to the manufacture approach of the substrate for information record media, an 
information record medium, etc. 
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PRIOR ART 



[Description of the Prior Art] In recent years, the glass substrate and ceramic substrate which are excellent in various properties 
as a substrate for information record media as compared with other ingredients attract attention. In detail, as a substrate for 
magnetic disks, although many aluminum substrates were used, with the request of the miniaturization of a magnetic disk, sheet- 
metal-izing, or the reduction in surfacing of the magnetic head, compared with an aluminum substrate, a miniaturization and sheet- 
metal-izing are easy, and since display flatness is high and the reduction in surfacing of the magnetic head etc. is easy, the rate 
using a glass substrate or a ceramic substrate has been increasing. 

[0003] When using a glass substrate as a substrate for information record media, chemical-strengthening processing is performed 
to a glass substrate front face, and improvement in on the strength is aimed at in many cases in order to prevent that raise shock 
resistance and vibratility-proof and a substrate is damaged by the impact or vibration. It is based on the approach (ion-exchange 
method) of permuting the alkali ion in glass by alkali ion with a larger ionic radius than it, making generate compressive stress strong 
against a glass surface by the increment in the volume of the ion-exchange section, and strengthening a glass front face as 
chemical-strengthening processing, for example etc. in many cases. When performing a chemical strengthening using an ion- 
exchange method, it is necessary to use the glass substrate containing the principle top alkali ion. In addition, even if it does not 
perform chemical-strengthening processing, the glass types (for example, high valence glass etc.) which have predetermined 
reinforcement are also in the glass substrate for Information record media containing alkali ion. 

[0004] Since shock resistance and vibratility-proof improve by crystallization when using a ceramic (for example, glass ceramics) 
substrate as a substrate for information record media, chemical-strengthening processing is not usually needed. 
[0005] When using glass and a ceramic substrate as a substrate for information record media, it is desirable for the elution of the 
alkali contained in glass or a ceramic substrate to pose a problem in many cases, and to stop the elution of alkali as much as 
possible. The elution of alkali poses a problem also about the glass substrate after ion exchange treatment. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] It can process to homogeneity continuously for a long period of time, moisture evaporating, the crystal of 
pyrosulfate depositing, and the effectiveness of processing not falling by supplying or compensating processing liquid with moisture, 
and maintaining the effectiveness of processing by it being immersed in fused salt, such as a hydrogensulfate, and processing the 
substrate for information record media, according to this invention approach, while being able to stop elution. such as alkali, 
remarkably, as explained above. 

[0131] Moreover, since the substrate for information record media which can control elution, such as alkali, remari<ably is used 
according to the information record medium of this invention, the information record medium which is excellent in weatherability 
and a life and has high dependability can be manufactured. 

[0132] Furthermore, since the product which stopped the elution of the component of alkali or others remarkably is obtained 
according to the glassware and its manufacture approach of this invention, the glassware which is excellent in weatherability and a 
life and has high dependability is obtained. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] Although the elution of alkali poses a problem when using glass and a ceramic substrate 
as a substrate for information record media as mentioned above, most techniques which control the elution of alkali by high RE ** 
RU are not developed. 

[0007] This invention aims at offer of the manufacture approach of the substrate for information record media which can be 
continuously processed to homogeneity for a long period of time etc., maintaining the effectiveness of processing while it is made 
under the above-mentioned background and can control the elution of the alkali from a glass substrate, or other components by 
high RE ** RU. 
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MEANS 



[Means for Solving the Problem] By it being immersed in fused salt, such as a hydrogensulfate. and processing the glass substrate 
for information record media containing alkali ion, an applicant for this patent finds out that the elution of alkali can be stopped 
remarkably, and has already applied (Japanese Patent Application No. No. 365326 [ nine to ]). The reason (mechanism) which can 
control the elution of the alkali from a glass substrate by high RE ** RU here if it is immersed in fused salt, such as a 
hydrogensulfate, and a glass substrate is processed From the condition of Si-O-Na in the maximum surface layer of glass of not 
constructing a bridge, the hydronium ion and Na+ of Si-O-Na which are produced from the moisture contained in a hydrogensulfate 
carry out the ion exchange. It is thought that it is because it becomes a silanol group (Si-O-H). and a silanol group is dehydrated by 
the afterbaking and bridge formation-ization of Si-O-Si is made on a glass front face. Moisture evaporated, the crystal of 
pyrosulfate (for example, K2S207) deposited, and this invention persons found out that the effectiveness of processing fell, when 
processing was continued with fused salt, such as a hydrogensulfate (for example. KHS04), as a result of repeating research further 
(for example, the reaction of 2KHS04 ->K2S207+H20** will occur, and KHS04 will be set to K2S207). And it came to complete 
header this Invention for the ability to process to homogeneity continuously by compensating processing liquid with moisture for a 
long period of time, maintaining the effectiveness of processing. Moreover, it found such effectiveness that it is not based on the 
class of glass or ceramic, for example, is also effective also about glass ceramics. Furthermore, it found out that elution could be 
stopped not only about alkali but about other leached moieties, such as an alkaline earth, and Si. Pb. The concrete data about 
elution depressor effect, such as an alkaline earth and Si, are shown in Table 1 and 2. Table 1 and 2 shows that processing by the 
fused salt of pyrosulfate and the fused salt of a hydrogensulfate is effective, in addition, the inside of the ultrapure water with which 
the elution test heated the glass substrate at 80 degrees C — 24 hours — being immersed — a leached moiety — ion 
chromatography — a quantum — carrying out — the elution volume (mumol/Disk) of the alkali-metal ion per glass substrate — it 
asked. 
[0009] 
[Table 1] 
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[0010] 
[Table 2] 
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[0011] In addition, since not only the glass substrate for information record media but the alkali of a glass component causes YAKE 
of optical glass or glass tableware, an optical lens, prism, a light filter, optical waveguide, an optical module, an optical element and 
an optic, the glass for a display, the substrate glass for solar batteries, the substrate glass for semi-conductors, the substrate glass 
for image sensors, electronic parts, an imprint mask, the glass tableware of processing according to fused salt, such as a 
hydrogensulfate of the invention in this application, also when obtaining glassware with sufficient weatherability, etc. are effective. 
[0012] In addition, the technique which performs dealkalization on the front face of a substrate with wet to the bottom of existence 
of AICI3, or (NH4) is performed in an official announcement patent official report No. 503403 [11 to ]) by sublimation of a 

sulfate like 2S04 is indicated. However, since processing temperature is as low as 100 degrees C when AICI3 is used, the 
processing time becomes long with 24 hours as it is also in an example. On the other hand, when sublimation of a sulfate performs 
dealkalization, in order to have to make a sulfate into a gas. 450-580 degrees C and an elevated temperature are required like an 
example. Since the invention in this application carries out dealkalization processing to it by contacting a sulfate as fused salt at 
the temperature which itself melts, it is comparatively low temperature (an example 250-300 degrees C). and processing in a short 
time for about 5 minutes is possible. Therefore, the glass of large Tg range, such as glass with low Tg temperature, can be 
processed, or since it is low temperature treatment, it has the merit of not causing deformation of a glass substrate. Specifically, 
Tg of a glass substrate can apply the invention in this application to the thing near 400 degree C. Since the problem of causing 
crash if a glass substrate deforms since spacing of the glass substrate for information record media and the magnetic head is 40- 
50nm arises, deformation of the glass in the glass substrate for information record media poses a big problem. Moreover, in a 

No. 503403 [ 11 to ] official report, although dealkalization processing of the glass which carried out chemical-strengthening 
processing at 500 degrees C is carried out by 2(NH4) S04 at 500 degrees C, if dealkalization processing is carried out at the same 
temperature as chemical-strengthening processing, relaxation of stress will take place, the reinforcement of a glass substrate falls, 
and the fall of the glass substrate for information record media on the strength is caused. The invention in this application is 
carrying out dealkalization processing to it at temperature lower 80-130 degrees C than chemical-strengthening processing, and 
since the processing time is also as short as 5 minutes, relaxation of stress hardly takes place. Moreover, even if it must process in 
the condition of having sealed and continuation operation is difficult, since it becomes a gas in sublimation of a sulfate, but it is not 
necessary to seal the invention in this application for a liquid, continuation operation is easy, and it carries out continuation 
operation in order to perform processing which controls crystallization of fused salt in case it is dealkalization. it is possible to 
acquire the continuing effectiveness of dealkalization. 
[0013] This invention is considered as the following configurations. 

[0014] (Configuration 1) The manufacture approach of the substrate for information record media characterized by performing 
processing which controls crystallization of fused salt in case processing which the substrate which used the glass for information 
record media as the principal component is contacted to the fused salt which contains a hydrogensulfate and/or pyrosulfate at 
least, and controls the elution of a glass component is performed. 

[0015] (Configuration 2) The manufacture approach of the substrate for information record media the configuration 1 publication 
characterized by performing processing which Is contacted to said fused salt and controls the elution of a glass component, and 
processing which controls crystallization of fused salt after chemical-strengthening processing of a glass substrate, and performing 
processing by said fused salt at temperature lower at least 50 degrees C than chemical-strengthening processing temperature. 
[0016] (Configuration 3) The manufacture approach of the substrate for information record media the configuration 1 characterized 
by performing processing which is contacted to said fused salt and controls the elution of a glass component under at the 
sublimation temperature of this fused salt, or given in two. 

[0017] (Configuration 4) The manufacture approach of the substrate for information record media the configuration 1 whose glass 
component which controls elution is characterized by being alkali ion thru/or given in either of 3. 

[0018] (Configuration 5) The manufacture approach of the substrate for information record media the configuration 1 whose 
processing which controls crystallization of fused salt Is characterized by being the processing which supplies moisture to fused 
salt thru/or given in either of 4. 

[0019] (Configuration 6) The manufacture approach of the substrate for information record media the configuration 1 characterized 
by the processing which controls crystallization of fused salt being the processing with which the moisture lost from fused salt is 
compensated thru/or given in either of 5. 

[0020] (Configuration 7) The manufacture approach of the substrate for information record media the configuration 1 characterized 
by the fused salt containing a hydrogensulfate and/or pyrosulfate being the fused salt which comes to add a sulfuric acid further 
thru/or given in either of 6. 

[0021] (Configuration 8) The manufacture approach of the substrate for information record media the configuration 5 characterized 
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by the approach of compensating the supply approach of moisture or moisture being the approach of introducing a steam into fused 
salt, or given in six. 

[0022] (Configuration 9) The manufacture approach of the substrate for information record media the configuration 5 characterized 
by the approach of compensating the supply approach of moisture or moisture being an approach of putting fused salt on the 
bottom of a steam ambient atmosphere, or given in six. 

[0023] (Configuration 10) The manufacture approach of the substrate for information record media the configuration 5 to which the 
approach of compensating the supply approach of moisture or moisture Is characterized by being the approach of adding a 
hydrogensulfate to fused salt, or given in six. 

[0024] (Configuration 11) The manufacture approach of the substrate for information record media the configuration 1 
characterized by for the temperature of fused salt being melting temperature or liquid phase temperature -500 degree C. and being 
under the sublimation temperature of fused salt thru/or given in either of 10. 

[0025] (Configuration 12) By the manufacture approach of the substrate for information record media a publication, to either a 
configuration 1 thru/or 11 publications The ion exchange of Na+ of Si-O-Na is carried out to hydronium ion, and a glass front face 
will be in a hydration condition from the condition of Si-Q-Na of not constructing a bridge. Then, the manufacture approach of the 
substrate for information record media characterized by changing into the condition that the silanol group was formed of heating 
dehydration, the silanol group was dehydrated, and bridge formation-ization of Si-Q-Si was made on the glass front face by it. 
[0026] (Configuration 13) The manufacture approach of the substrate for information record media characterized by changing a 
glass substrate front face into the condition that bridge formation-ization of Si-O-Si was made from the condition of Si-O-Na of 
not constructing a bridge, by the manufacture approach of the substrate for information record media given in either a configuration 
1 thru/or 1 1 publications. 

[0027] (Configuration 14) The manufacture approach of the substrate for information record media the configuration 1 
characterized by the substrate for information record media being a glass substrate to which chemical-strengthening processing 
was performed thru/or given in either of 13. 

[0028] (Configuration 15) The manufacture approach of the substrate for information record media the configuration 1 whose 
substrate for information record media is characterized by being a glass-ceramics substrate thru/or given in either of 13. 
[0029] (Configuration 16) The manufacture approach of the substrate for information record media the configuration 1 
characterized by the substrate for information record media being a substrate used for the magnetic disk played with a magnetic- 
reluctance mold head thru/or given in either of 15. 

[0030] (Configuration 17) The information record medium characterized by forming a record layer at least on the substrate for 
information record media obtained by a configuration 1 thru/or either of 16 using the manufacture approach of the substrate for 
information record media a publication. 

[0031] (Configuration 18) The manufacture approach of the glassware characterized by performing processing which controls 
crystallization effused salt in case processing which the product which used glass as the principal component is contacted to the 
fused salt which contains a hydrogensulfate and/or pyrosulfate at least, and controls the elution of a glass component is performed. 

[0032] (Configuration 19) The manufacture approach of glassware given in the configuration 18 characterized by performing 
processing which is contacted to said fused salt and controls the elution of a glass component under at the sublimation 
temperature of this fused salt. 



[Translation done.] 




THiS PAGE BLANK (USPTO) 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, !¥^F** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



[Function] By this invention, the elution of alkali can be remarkably stopped by it being immersed in fused salt, such as a 
hydrogen sulfate, and processing the substrate for information record media. Therefore, the deterioration (YAKE etc.) of a glass 
front face and generating of a foreign matter resulting from migration on the front face of a I kali -metal ion can be controlled 
remarkably. It can process to homogeneity continuously especially by compensating processing liquid with moisture by this 
invention for a long period of time, moisture evaporating, the crystal of pyrosulfate depositing, and the effectiveness of processing 
not falling, and maintaining the effectiveness of processing. Moreover elution can be stopped about other leached moieties, such as 
an alkaline earth, and Si, Pb. Consequently, waterproof, acid-proof improvement can be aimed at. 

[0034] Moreover, since the glass substrate which stopped the elution of the component of alkali or others remarkably is used 
according to the Information record medium of this invention, the information record medium which is excellent in weatherability 
and a life and has high dependability can be manufactured. 

[0035] Furthermore, since the product which stopped the elution of the component of alkali or others remarkably is obtained 
according to the glassware and its manufacture approach of this invention, the glassware which is excellent in weatherability and a 
life and has high dependability Is obtained. 
[0036] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. 

[0037] In the manufacture approach of the substrate for information record media of this invention, the substrate which used the 
glass for information record media as the principal component is contacted to the fused salt which contains a hydrogensulfate 
and/or pyrosulfate at least, and in case processing which controls the elution of a glass component is performed, it Is characterized 
by performing processing which controls crystallization of fused salt. 

[0038] Here, as processing which controls crystallization effused salt, although what kind of means may be adopted, the approach 
(the case where moisture is supplied positively is included irrespective of the moisture content contained in fused salt from a basis) 
of supplying moisture, or the approach of compensating the moisture lost from fused salt is mentioned to fused salt, for example. 
As processing which controls crystallization of fused salt, there are an approach of preventing moisture evaporating by vapor 
pressure or the pressure, the approach of sealing a processing tub, etc. as approaches other than the approach of supplying or 
compensating moisture. In addition, since it is necessary to exhaust SOx which many costs start and is generated from fused salt in 
order to seal the perimeter of a processing tub when adopting the approach of suppressing the evaporation from fused salt, while 
covering the perimeter of a processing tub in a closed space, humidifying this closed space and supplying moisture, cautions are 
required. 

[0039] Before the processing which controls crystallization effused salt contacts a substrate and fused salt, it may be performed 
by whichever of the midst currently contacted. Moreover, processing liquid can be circulated outside from a processing tub, 
processing which controls crystallization of fused salt externally can be performed, and the system by which the processing liquid 
with which crystallization was prevented flows can also be adopted as a processing tub. 

[0040] More specifically, the following approaches are mentioned as the approach of supplying moisture to fused salt, or an 
approach of compensating with the moisture lost from fused salt. 

[0041] In the first place, the approach of introducing a steam into fused salt is mentioned. What is necessary is to insert the 
blowdown nozzle of steam into fused salt in this case, to carry out bubbling of the steam generated by the well-known approach 
from the nozzle, and just to supply or compensate moisture. What is necessary is to heat the water 2 put into the well-closed 
container 1 for example, before and after 100 degrees C, and to heat the air which supplied atr from the Ayr supply pipe 3, and 
became wet through the steam tubing 4 in the water in a well-closed container, for example, to generate the steam around 280 
degrees C, to supply steam from the nozzle at the tip of the steam tubing 4 into the fused salt 6 in the processing tub 5, and just 
to supply or compensate moisture, as more specifically shown in drawing 1 . As for the temperature of a steam, from a viewpoint of 
preventing the temperature of fused salt falling and crystallizing, near the temperature effused salt is desirable. 
[0042] The method of second putting fused salt on the bottom of a steam ambient atmosphere is mentioned. What is necessary is 
to inject steam toward fused salt 6. and just to supply or compensate moisture from the nozzle at the tip of the steam tubing 4 
arranged in the upper part effused salt 6, as shown in drawing 2 in this case. 

[0043] The approach of third adding a hydrogensulfate, the hydrate of a hydrogensulfate, etc. to fused salt, and preventing 
crystallization effused salt Is mentioned. In this case, the capacity effused salt increases. 

[0044] Although the approach of supplying direct water is in fused salt as the ether approaches, since a phreatic explosion will be 
caused if water is put in into hot fused salt in this case, after once lowering the temperature of fused salt to near ordinary 
temperature, putting in water and making it react slowly, it is necessary to carry out a temperature up again to processing 
temperature. 

[0045] In this invention, pyrosulfate is a salt of a pyrosulfuric acid (H2S207), and is a compound with disulfuric acid ion (S207), 
alkali metal, alkaline earth metal, other metals, ammonium, etc. It will become pyrosulfate if ene~mol water can be taken from a 
two-mol hydrogensulfate. If a hydrogensulfate is dissolved and it is fused salt, water will be lost and it will become pyrosulfate. In 
this case, although water evaporates, the water which remains slightly in fused salt participates in the mechanism of alkali elution 
prevention. 

[0046] As pyrosulfate. salts, such as alkali metal, alkaline earth metal, ammonium, zinc, a thallium (I), lead (0). iron (n). and uranyl, 
are mentioned. From viewpoints, such as safety, environmental protection, economical efficiency, and handling nature, a potassium 
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pyrosulfate. sodium pyrosulfate, etc. are desirable. As a hydrogen sulfate, salts, such as alkali metal (Li, Na» Rb, Cs), an alkaline 
earth metal (Mg« calcium, Sr, BaX ammonium, a thallium, lead, vanadium, a bismuth, and a rhodium, are mentioned. From viewpoints, 
such as safety, a potassium hydrogensulfate. a sodium hydrogensulfate, etc. are desirable. 

[0047] A kind independent can be used for a hydrogensulfate and/or pyrosulfate. respectively, and a hydrogensulfate and 
pyrosulfate can also be mixed and used for them. Moreover, two or more sorts of different salts can be mixed and used for a 
hydrogensulfate and/or pyrosulfate, respectively. In this case, a mixed rate can be adjusted suitably. Furthermore, other 
components can also be added to fused salt in the range which does not spoil the effectiveness of this invention. 
[0048] Since pyrosulfate is obtained also by adding a sulfuric acid to a sulfate, it may add a sulfuric acid to a sulfate and may make 
pyrosulfate. Although the crystal of a sulfate deposits in fused salt with the alkali removed from glass if it processes in the long run 
with salts, such as a hydrogensulfate, the crystal of a sulfate can be returned to a hydrogensulfate and/or pyrosulfate by adding a 
sulfuric acid. Since a sulfuric acid does not cause trouble to the fused salt processing by a hydrogensulfate etc., before the crystal 
of a sulfate deposits, it may process [ be / it / under / fused salt / adding ]. 

[0049] It contains, also when contacting only one field of the substrate for information record media besides in the case of the 
substrate for information record media being immersed in fused salt, saying "making contact" fused salt to fused salt. 
[0050] The temperature of fused salt should just be under the sublimation temperature of a salt that what is necessary is just the 
melting temperature of a salt, or beyond liquid phase temperature. Although it is not so much dependent on temperature in respect 
of the effectiveness which controls the elution of alkali, if 250-300 degrees C or more, since the elution of alkali will become zero 
or it will become close to zero, it is desirable. On the other hand, since it becomes a problem in the long-term dependability when 
surface hardness etc. falling, forming a record layer and considering as an information record medium by blue YAKE on the front 
face of glass, it is desirable to consider as 350 degrees C - 500 degrees C or less. 500 degrees C was made into the upper limit 
because disassembly of fused salt will tend to have taken place, if it exceeded 500 degrees C. In addition, when it takes into 
consideration that the chemical-strengthening layer of the glass by which the chemical strengthening was carried out disappears, 
and reinforcement falls according to the ion exchange, in the case of chemically strengthened glass, it is desirable to consider as 
300 degrees C - 350 degrees C or less. The temperature of the above viewpoints to fused salt is melting temperature or liquid 
phase temperature -500 degree C, and it is desirable that it is under the sublimation temperature (preferably melting temperature 
or liquid phase temperature - 350 degrees C) of fused salt. About the glass which has not carried out a chemical strengthening, it is 
more desirable that it is 250 degrees C - 350 degrees C (still more preferably 270 degrees C - 350 degrees C). and it is [ glass / 
which carried out the chemical strengthening ] more desirable that it is 250 degrees C - 300 degrees C (still more preferably 270 
degrees C - 300 degrees C). In addition, although it is 325 degrees C (reference value), since the part absorbs moisture and 
generally serves as a hydrogensulfate, the melting point of pyrosulfuric-acid potash has at least 210-300 degrees C in a melting 
condition. Thus, actual melting temperature may differ from the melting point. The melting point of a potassium hydrogensulfate is 
210 degrees C. The melting point of a sodium hydrogensulfate is 185.7 degrees C. 

[0051] In respect of the effectiveness which controls the elution of alkali, it does not depend for the processing time by fused salt 
on the processing time so much. For example, if it is about 5 minutes or more, even if it will lengthen the processing time, there is 
no big difference in the effectiveness which controls the elution of alkali. Since it is such, its about 1 - 30 minutes are desirable, 
and when the processing time by fused salt takes processing effectiveness, productivity, etc. into consideration, about 5-10 
minutes is more desirable [ the processing time ]. 

[0052] In addition, the processing by fiised salt, such as a hydrogensulfate, does not do damage to the substrate for information 
record media. Moreover, according to processing by fused salt, such as pyrosulfate. it is effective in removing contamination, such 
as iron powder, and effective in removing the deposit fused salt accompanying chemical-strengthening processing. 
[0053] In this invention, the substrate (product which uses glass as a principal component) which uses glass as a principal 
component points out what consists of composite material of glass, amorphous glass, a glass ceramic, glass ceramics, glass, and a 
ceramic etc. As a glass substrate, the glass which makes Si02 a frame is common, and there are a thing containing alkali ion and a 
thing which does not contain alkali ion. Although glass ceramics have many things containing alkali ion when using as a substrate for 
information record media, there are some which do not contain alkali ion in glass ceramics. The size of the substrate for information 
record media, thickness, especially a configuration, etc. are not restricted. 

[0054] As a glass substrate containing alkali ion, alumino silicate glass, high valence metal ion (for example, Ti, Y, etc.) content 
silicate glass (high Young's modulus glass), soda lime glass, soda aluminosilicate glass, aluminoborosilicate glass, a BOROSHIFRIKE 
toga lath, chain silicate glass, etc. are mentioned, for example. In addition, as for alumino silicate glass etc., it is desirable to carry 
out a chemical strengthening in order to raise shock resistance and vibratility-proof. However, in the case of the glass substrate 
containing the alkali ion which does not need a chemical strengthening, the chemical strengthening is unnecessary. 
[0055] As alumino silicate glass, while containing 2:5.5 - 15 % of the weight of ZrO(s) as a principal component 2:62 - 75 % of the 
weight of SiO(s), 203:5 - 15 % of the weight of aluminum. U2O:4-10 % of the weight, and Na20:4-12% of the weight The glass for 
chemical strengthenings 0.5-2.0, and whose weight ratio of aluminum203/Zr02 the weight ratio of Na2 0/Zr02 is 0.4-2.5, Or 2:62 - 
75 % of the weight of SiO(s). 203:5 - 15 % of the weight of aluminum. The glass for chemical strengthenings which contains 
203:0.01 - 1.0 % of the weight of Sb(s) as a principal component is desirable B-2030.5-5 % of the weight. LJ2O:4-10 % of the 
weight. Na20:4-12 % of the weight. MgO:0.5-5 % of the weight, and GaO:0.5-5% of the weight. Moreover, in order for the non-melt of 
Zr02 to lose the projection on the front face of a glass substrate produced owing to, it is desirable to use the glass for chemical 
strengthenings which contains aluminum 203 for Zr02 0 to 2.8% 57 to 74%. and contains [ Si02 ] Na20 for Li02 4 to 14% 7 to 16% 3 
to 1 5% by a mol % displays. Such alumino silicate glass of a presentation is excellent in anti-chip box reinforcement and thermal 
resistance while being able to control three persons of the depth of compressive stress, tensile stress, and a compressive-stress 
layer with sufTicient balance by carrying out a chemical strengthening, it maintains surface smoothness while there are few deposits 
of Na etc.. even if it is under hot environments, and it is excellent also in Knoop hardness. 

[0056] As a crystallization glass substrate, there are glass ceramics which have a 2 silicic-acid lithium (Li20 and 2Si02) and alpha 
quartz watch (Si02) as a main crystal phase, glass which has a potassium FURORORIHITE light (KNaGaMg5Si8022F2) and a 
potassium umbrella night (K3Na3calcium5Si12O30F4) as a main crystal phase. In the case of the former, as a concrete presentation 
2:60 - 86 % of the weight of SiO(s), Li20: 8-18 % of the weight, K2O.O-10 % of the weight, MgO:0-8 % of the weight, ZnO: 0-10 % of 
the weight and 203:0 - 2 % of the weight [ of Sb(s) ] P 205:0.1 - 10 % of the weight. In the case of the latter, 203:0 - 10 % of the 
weight of aluminum etc. is mentioned 2:50 - 75 % of the weight of SiO(s). CaO:4-15 % of the weight, MgO:5-30 % of the weight. F:3 - 
8 % of the weight, Na20:2-9 % of the weight. Li2O:0-3 % of the weight, and BaO:0-2% of the weight. 

[0057] In this invention, a glass substrate can be immersed in the heated chemical-strengthening processing liquid if needed, and 
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processing by the fused salt mentioned above can be performed about the glass substrate which carried out the ion exchange of 
the ion of a glass substrate surface, and carried out the chemical strengthening with the ion in chemical-strengthening processing 
liquid. In addition, in case the glass substrate which performed chemical-strengthening processing is processed with the above- 
mentioned fused salt, it is more desirable than chemical-strengthening processing temperature to process preferably at 60 degrees 
C and still more desirable temperature low 80 degrees C at least 50 degrees C. 

[0058] Here, as an ion-exchange method, although the low temperature form ion-exchange method, the high temperature form ion- 
exchange method, the surface crystallizing method, etc. are learned, it is desirable to use a low temperature form ion-exchange 
method from viewpoints, like that high Intensity is easy to be obtained and there is no deformation. A tow temperature form ion- 
exchange method is a temperature region below the transition temperature (Tg) of glass, and is the approach of permuting the alkali 
ion in glass by alkali ion with a larger ionic radius than it, making generate compressive stress strong against a glass surface by the 
increment in the volume of the ion-exchange section, and strengthening a glass front face. 

[0059] Fused salt etc. is mentioned although the salt of ion, such as Cu, Ag, Rb, and Cs, was mixed as chemical -strengthening 
processing liquid in fused salt, such as a potassium nitrate (KN03), a sodium nitrate (NaN03), and potassium carbonate (K2C03), 
the fused salt of the things (for example. KN03+NaN03, KN03+K2C03, etc.) which mixed these salts, or these salts. 
[0060] As for especially heating temperature, it is desirable from the viewpoint of a glass transition point that they are 350 degrees 
C - 500 degrees C and 350 more degrees C - 450 degrees C 350 degrees C - 650 degrees C. As for immersion time amount, it is 
desirable to consider as 1 hour - about 20 hours from a viewpoint of anti-chip box reinforcement and a compressive-stress layer. 
As for the thickness of the compressive-stress layer formed in a glass substrate surface, it is desirable to be referred to as about 
60-300 micrometers from a viewpoint of raising shock resistance and vibratility-proof. 

[0061] Before processing a glass substrate with fused salt (fused salt or chemical-strengthening processing liquid, such as a 
hydrogensulfate), in order to prevent the crack and check of a glass substrate in this invention, it is desirable to carry out the 
preheating of the glass substrate to 200-350 degrees C. 

[0062] It is desirable to process by holding a glass substrate by the end face in processing with fused salt or chemical- 
strengthening processing liquid, such as a hydrogensulfate. When this is held in a part of front face of a glass substrate, it is for 
avoiding that the part is no longer processed. 

[0063] It is desirable to cool slowly to predetermined temperature so that a glass substrate may be pulled up from fused salt after 
processing with fused salt and/or chemical-strengthening processing liquid, such as a hydrogensulfate, and generating of heat 
distortion can be suppressed in this invention. Thus, by cooling slowly, the damage by heat distortion is avoidable. As for especially 
the rate that anneals a glass substrate, it is desirable that it is a part for part [ for part 10 more degrees-C/for part / for 5 
degrees-C/- / and 60 degrees-C/- ] and 50-degree-C/by part [ for 2 degrees-C/- ] and 100-degree-C/. 

[0064] It is desirable to quench a glass substrate at the rate which prevents crystallization of the fused salt which deposits in after 
the above-mentioned annealing (for example, a glass substrate front face) in this invention. Thus, if a glass substrate is quenched, 
the fused salt which deposits will become brittle and removal of fused salt will become easy in down stream processing and the 
washing processes by fused salt, such as a hydrogensulfate. 

[0065] As for especially the rate that quenches a glass substrate, it is desirable that it is a part for part [ for part 800 more 
degrees-C/for part / for 1200 degrees-C/- / and 300 degrees-C/- ] and 400-degree-C/by part [ for 1600 degrees-C/- ] and 
200-degree-C/. As for quenching of a glass substrate, it is preferably desirable from a viewpoint of a heat shock to carry out by 
contacting still more preferably 100 degrees C - 0 degree C to a 40 degrees C - 10 degrees C refrigerant. As for the time amount 
which contacts a glass substrate to a refrigerant, it is desirable from a viewpoint of the detergency of deposit fused salt that it is 
10 minutes - about 60 minutes. As a refrigerant, blasting of air besides gas refrigerants, such as liquid cryogens, such as water, 
warm water, and a solution, nitrogen gas, a steam, and cooling air, etc. is mentioned. 

[0066] In this invention, the front face of the glass substrate which performed chemical-strengthening processing, or the glass 
substrate which does not perform chemical-strengthening processing can be processed with fused salt, such as a hydrogensulfate. 
if needed. In addition, in case the glass substrate which performed chemical-strengthening processing is processed with the above- 
mentioned fused salt, it is more desirable than chemical-strengthening processing temperature to process preferably at 60 degrees 
C and still more desirable temperature low 80 degrees C at least 50 degrees C. 

[0067] In this invention, well-known washing processing of washing by commercial cleaning agents (neutral detergent, a surface 
active agent, alkaline cleaning agent, etc.), scrub washing, pure-water washing, solvent cleaning, solvent steam seasoning, 
centrifugal separation desiccation, etc. can be performed after the process of the arbitration in a production process if needed. 
Moreover, heating and ultrasonic impression may be performed in each washing. 

[0068] Supersonic waves may be any of the thing of the multifrequency number form oscillated in a certain frequency range, or the 
thing of the fixed cycle number form oscillated on a fixed frequency. Although a cleaning effect is so high that a frequency is low. 
since the damage given to a glass substrate also becomes large, it determines in consideration of these things. 
[0069] Since the rate of drying is quick, the silverfish by desiccation cannot generate steam seasoning easily. As a solvent used for 
steam seasoning, isopropyl alcohol, chlorofluocarbon, an acetone, a methanol, ethanol. etc. are mentioned. 

[0070] The manufacture approach of the substrate for information record media of above-mentioned this invention can be used 
also as the manufacture approach of the glass substrate for magnetic disks, the glass substrate for magneto-optic disks, and disk 
substrates for electron optics, such as an optical memory disk. Especially the substrate for information record media of this 
invention can be suitably used as a glass substrate used for the magnetic disk played with a magnetic-reluctance mold head. In 
detail, by using the good glass substrate of a surface state far compared with the former, when it considers as the magnetic disk 
for a magnetic-reluctance mold head or large-sized magnetic-reluctance mold heads, the defect which does not cause the bed 
crash resulting fi^om the foreign matter by elution. YAKE, etc. of alkali, and originates in film, such as a magnetic layer, at elution, 
YAKE, etc. of alkali does not occur, and it does not necessarily become the cause of an error. 

[0071] Furthermore, the art of this invention can be widely used for the application of the field which needs to prevent the elution 

of the constituents (alkali metal, alkaline earth metal, silicon, lead, etc.) of glass or the ceramics. 

[0072] Next, the information record medium of this invention is explained. The information record medium of this invention is 
characterized by forming a record layer at least on the substrate for information record media obtained using this invention 
approach mentioned above. Here, a thing well-known as a record layer or other layers can be used. 

[0073] In the information record medium of this invention, since the substrate for information record media which controlled elution. 
such as alkali ion. remarkably is used, the information record medium which is excellent in weatherability and a life and has high 
dependability is obtained. 
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[0074] Hereafter, a magnetic-recording medium is explained as an example of an information record medium. On the substrate for 
magnetic disks, a magnetic-recording medium carries out the laminating of a substrate layer, a magnetic layer, toothing 
stratification, a protective layer, the lubricating layer, etc. one by one, and usually manufactures them if needed. 
[0075] The substrate layer in a magnetic-recording medium is suitably chosen according to a magnetic layer. As a substrate layer 
(a seed layer is included), the substrate layer which is chosen fr'om non-magnetic metal, such as Cr. Mo, Ta, Ti, W, V, B, aluminum, 
and nickel, and which consists of an ingredient more than a kind at least is mentioned, for example. In the case of the magnetic 
layer which uses Co as a principal component, it is desirable that they are Cr simple substances from a viewpoint and Cr alloys, 
such as improvement in magnetic properties. Moreover, with a monolayer, a substrate layer cannot be restricted but can also be 
made into two or more layer structure which carried out the laminating of the layer the same or of a different kind. For example, 
multilayer substrate layers, such as Cr/Cr, Cr/CrMo, Cr/CrV, CrV/CrV. aluminum/Cr/CrMo, aluminum/Cr/Cr, NiAI/Cr, NiAI/CrMo, 
and NiAI/CrV. etc. are mentioned. 

[0076] Especially the ingredient of a magnetic layer is not restricted. 

[0077] Specifically as a magnetic layer, magnetic thin films, such as CoPt which uses Go as a principal component, CoCr, GoNi, 
CoNiCr. CoCrTa, CoPtCr. GoNiPt, GoNiGrPt GoNiCrTa. CoCrPtTa, and GoGrPtSiO. are mentioned, moreover — the multilayer 
configurations (for example. GoPtCr/CrMo/GoPtGr. GoGrTaPt/GrMo/GoCrTaPt. etc.) which divided the magnetic layer by 
nonmagnetic membranes (for example, Cr, GrMo, GrV, etc.), and aimed at reduction of a noise — also carrying out — it is good. 
[0078] The thing which made Go system alloy contain the oxide of Y. Si, rare earth elements, the impurity elements chosen from Hf, 
germanium, Sn, and Zn. or these Impurity elements as a magnetic layer corresponding to a magnetic-reluctance mold head (MR 
head) or a targe-sized magnetic-reluctance mold head (GMR head) is contained. 

[0079] Moreover, as a magnetic layer, you may be a ferrite system besides the above, an iron-rare earth system, GURANYURA of 
the structure where magnetic particles, such as Fe, Co, FeCo, and CoNiPt, were distributed in the nonmagnetic membrane which 
consists of Si02, BN. etc.. etc. Moreover, a magnetic layer may be which record format of an inside mold and a vertical type. 
[0080] Toothing stratification is prepared in order to control the irregularity on the front face of a medium. Neither the formation 
approach of toothing stratification nor especially an ingredient is restricted. Moreover, especially the formation location of toothing 
stratification is not restricted, either. 

[0081] In the case of the magnetic-recording medium for non-contact mold recording method magnetic disk drives, this toothing 
stratification forms the irregularity resulting from the irregularity of toothing stratification in a medium front face, and of the 
irregularity on this front face of a medium, it prevents adsorption with the magnetic head and a magnetic-recording medium, and it 
is formed in order to raise GSS endurance. 

[0082] In addition, in the case of the magnetic -recording medium for contact mold recording method magnetic disk drives, since it 
is desirable that a medium front face is fiat as much as possible in order to avoid damage on the magnetic head or a magnetic- 
recording medium, it is not necessary to prepare toothing stratification. 

[0083] As for the surface roughness of toothing stratification, it is desirable that it is Ra=10-50 A. The more desirable range is 
Ra= 10-30 A. 

[0084] When Ra is less than 10A, since the magnetic-recording medium front face is evenly near, the magnetic head and a 
magnetic-recording medium adsorb, the head crash by adsorption is caused and fatal damage is received [ the magnetic head and a 
magnetic-recording medium get damaged, or ]. it is not desirable. Moreover, when Ra exceeds 50A. since glide height becomes large 
and the fall of recording density is caused, it is not desirable. 

[0085] the quality of the material and the formation approach of toothing stratification — a cage — especially, it is 

not restricted. As the quality of the material of toothing stratification, the oxide of metals and those alloys, such as aluminum, Ti. 
Cr, Ag. Nb, Ta. Bi, Si, Zr, Cu, Ce. Au, Sn, Pd, Sb, germanium. Mg, In, W, and Pb, or a these metals and an alloy, a nitride, and carbide 
can be used, formation is easy — etc. — it is desirable that it is the metal which uses aluminum, such as aluminum simple 
substance, aluminum alloy. Oxidation aluminum (aluminum 203 etc.), and Nitriding aluminum (AIN etc.), as a principal component 
from a viewpoint. 

[0086] Toothing stratification is good also as continuous texture film, and may consist of island-like projections distributed 
discretely. As for the height of this island-like projection, it is desirable that it is 100-500A. and it is more desirable that it is 100- 
300A. 

[0087] The surface roughness of the toothing stratification mentioned above and concavo-convex (projection) height are 

controllable by the quality of the material of toothing stratification and its presentation, heat treatment conditions, etc. 

[0088] As other concavo-convex formation approaches, texture processing by mechanical polish, texture processing by chemical 

etching, texture processing by energy beam exposure, etc. are mentioned, and those approaches can also be combined. 

[0089] As a protective layer, Cr film, Gr alloy film, the carbon film, the hydrogenation carbon film, the zirconia film, the silica film, 

etc. are mentioned, for example. These protective coats can be continuously formed with an inline type or a standing opposed type 

sputtering system with a substrate layer, a magnetic layer, etc. Moreover, these protective coats are good also as a multilayer 

configuration which may be a monolayer or consists of film the same or of a different kind. 

[0090] It may change to the above-mentioned protective layer top or the above-mentioned protective layer, and other protective 
layers may be formed. For example, instead of the above-mentioned protective layer, a colloidal silica particle may be distributed 
and applied to the inside which diluted the tetra-alkoxy run with the solvent of an alcoholic system, it may calcinate to it further, 
and the silicon oxide (Si02) film may be formed in it. In this case, the function of both a protective layer and toothing stratification 
is achieved. 

[0091] Although proposals various as a lubricating layer are made, generally, it applies to a medium front face with a dipping method 
(dip coating), a spin coat method, a spray method, etc., and if needed, it heat-treats and the fluid lubrication agent which consists 
of a perfluoro polyether (PFPE) etc. is formed. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.in*°Mt shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] Hereafter, based on an example, this invention is explained still more concretely. 

[0093] Example 1 [0094] (1) The disc-like glass substrate (0.25 inches in the outer diameter of 2.5 inches, the bore of 0.8 Inches, 
thickness) which has a circular hole was prepared for the center section which consists of reserve valence metal ion content 
silicate glass (high Young's modulus glass) (Tg:600 degree C) of a glass substrate. In addition, as high valence metal ion content 
silicate glass, it was a mol % displays, and Si02 was used and the glass which contains CaO for MgO 6% 2%. and contains [ IJ20 / 
8% and Na20 ] Zr02 for Ti02 2% 15% 19% was used for aluminum 203 5% 43%. 

[0095] (2) The chemical strengthening was given after washing a chemical-strengthening process, next the above-mentioned glass 
substrate. The chemical strengthening prepared the chemical-strengthening processing liquid which mixed the potassium nitrate 
(60%) and the sodium nitrate (40%). heated this chemical-strengthening processing liquid at 480 degrees 0, was immersed for about 
4 hours and performed the glass substrate [ finishing / washing ] by which the preheating was carried out to 300 degrees C. In 
order to carry out the chemical strengthening of the whole front face of a glass substrate in the case of this immersion, it carried 
out in the condition of having contained in the electrode holder so that two or more glass substrates might be held by the end face. 

[0096] Thus, by carrying out immersion processing at chemical-strengthening processing liquid, the lithium ion of a glass substrate 
surface and sodium ion are permuted by the sodium ion in chemical -strengthening processing liquid, and potassium ion. 
respectively, and a glass substrate is strengthened. The thickness of the compressive-stress layer formed in the surface of a glass 
substrate was about 100-200 micrometers. 

[0097] (3) Carry out sequential annealing of the glass substrate which finished cooling, acid treatment, and the washing process 
above-mentioned chemical strengthening for a start at the second annealing room. First, a glass substrate is pulled up from 
chemical-strengthening processing liquid, and it transports to the first annealing room currently heated by 300 degrees C, it holds 
for about 10 minutes in this, and a glass substrate is annealed at 300 degrees C. Subsequently, a glass substrate is transported to 
the second annealing room currently heated by 200 degrees C from the first annealing room, and a glass substrate is annealed from 
300 degrees C to 200 degrees C. Thus, by dividing into two steps and cooling slowly, a glass substrate can be opened from the 
damage by heat distortion. Next, it was immersed in the 20-degree C tank, and the glass substrate which finished the above- 
mentioned annealing was quenched, and was maintained for about 20 minutes. To neutral detergent, neutral detergent, pure water, 
pure water, and each washing tub of IPA (isopropyl alcohol) and IRA (steam seasoning), sequential immersion was carried out and 
the glass substrate which finished the above-mentioned cooling process was washed. In addition, the supersonic wave (frequency 
of 40kHz) was impressed to each washing tub. 

[0098] (4) It processed by immersing a glass substrate in this using the fused salt of the potassium pyrosulfate of the down- 
stream-processing reagent chemicals by fused salt. Under the present circumstances, as shown in Table 3, 2 hours or after 
supplying for 4 hours, processing was performed for the steam (air: 2000cm3/min. steam:1 g/min (it computed from the 
decrement/time amount of water), steam temperature:280 degree C) to fused salt (samples 1 and 2). In addition, when a steam was 
not supplied to fused salt for a comparison (comparison sample 2). the sample was prepared also about the case (comparison 
sample 1) where processing by the fused salt of a potassium pyrosulfate is not performed. Temperature of fused salt was made into 
300 degrees C, and immersion time amount was set as for 5 minutes. 

[0099] After carrying out washing processing of the glass substrate after the above-mentioned processing, the elution test and the 
environmental test were carried out. The result Is shown in Table 3. Table 3 shows that processing by the fused salt of a potassium 
pyrosulfate is effective. 
[0100] 
[Table 3] 
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[0101] in addition, the inside of the ultrapure water with which the elution test heated the glass substrate at 80 degrees C — 24 
hours — being immersed — a leached moiety — ion chromatography — a quantum — carrying out — the elution volume 
(mumol/Disk) of the alkali-metal ion per glass substrate — it asked. The environmental test left the glass substrate for one week 
under the heat-and-high-humidity environment of the temperature of 80 degrees C, and 80% of relative humidity, carried out 
microscope observation of the glass front face, and observed and evaluated the deposit of the chloride of the alkali by the elution 
of alkali etc. 

[0102] As example 2 glass substrate Glass ceramics which have a 2 silicic-acid lithium (U20 and 2Si02) and alpha quartz watch 
(Si02) as a main crystal phase (2:76.0 % of the weight of SiO(s)) IJ20: 9.7 % of the weight, Na2O:1.0 % of the weight. K20:3.5 % of 
the weight. MgO: 1.5 % of the weight and 203:3.5 % of the weight [ of aluminum ] P 205:3.0 % of the weight, After heating the glass 
containing 2:1.5 % of the weight of TiO(s), and 203:0.3 % of the weight of As(es) with about 4.0-degree-C programming rate for /and 
holding it at this formation temperature for 1.5 hours, what heated with about 2.0-degree-G programming rate for /. and was held at 
815 degrees 0 for 2.5 hours was prepared. About this glass substrate, after performing washing processing, it processed with the 
fused salt of a potassium pyrosulfate, and the elution test and the environmental test were carried out like the example 1. 
Moreover, it tested similarly about the sample which does not perform processing by the potassium pyrosulfate for a comparison. 
Those results are shown in Table 4. 
[0103] 
[Table 4] 
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[0104] Table 4 shows that processing by the fused salt of a potassium pyrosulfate is effective also about the ceramics containing 
alkali. 

[0105] As example 3 glass substrate Glass ceramics which have a potassium FURORORIHITE light and a potassium kana site as a 
main crystal phase (2:56.5 % of the weight of SiO(s)) MgO: 11.8 % of the weight CaO:14.1 % of the weight, Na20:5.4 % of the weight, 
K20: After heating the glass containing 8.7 % of the weight and F:5.5 % of the weight with about 4.0-degree-C programming rate 
for /and holding it at this formation temperature for 1.5 hours, what heated with about 2.0-degree-C programming rate for /. and 
was held at 840 degrees C for 2.5 hours was prepared. About this glass substrate, after performing washing processing, it 
processed with the fused salt of a potassium pyrosulfate, and the elution test and the environmental test were carried out like the 
example 1. Moreover, it tested similariy about the sample which does not perform processing by the potassium pyrosulfate for a 
comparison. Those results are shown in Table 5. 
[0106] 
[Table 5] 
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[0107] The relation between the installation time of steam and crystal deposit time amount was Investigated about K2S2071 10kg 
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fused salt at 4320 degrees C of examples. The result is shown in Table 6. 

[0108] 

[Table 6] 
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[0109] When a steam was not introduced, the crystal deposited In 120 hours, but when a steam was introduced for 3 hours, the 
cr/stal deposited in 220 hours, and when a steam was continued and introduced, the crystal did not deposit. 

[01 10] The difTerence by the difference in the approach of compensating example 5 moisture was investigated. The result is shown 
in Table 7. 
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[Table 7] 
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[0112] In potassium -hydrogen sulfate addition, time amount until it adds moisture when a crystal deposits, and then a crystal 
deposits was 72 hours after* and when a steam was introduced for 3 hours, it was 100 hours after. In addition, as for the crystal, in 
any case, it disappeared immediately by moisture addition. 

[0113] The elution test and the environmental test were carried out like the example 1 except having used the fused salt of the 
sodium pyrosulfate of reagent chemicals, the fused salt of a potassium hydrogensulfate, or the fused salt of a sodium 
hydrogensulfate Instead of the fused salt of example 6 potassium pyrosulfate. The result is shown in Table 8. 
[0114] 
[Table 8] 
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[01 15] The elution test and the environmental test were carried out like the example 1 except having used the fused salt which 
mixed the potassium pyrosulfate of example 7 reagent chemicals, and the sodium pyrosulfate of reagent chemicals, or having used 
the fused salt which mixed the potassium hydrogensulfate of reagent chemicals, and the sodium hydrogensulfate of reagent 
chemicals. The result is shown in Table 9. 
[0116] 
[Table 9] 
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[0117] The elution test and the environmental test were carried out like the example 1 except having used the fused salt which 
becomes in addition so that a sulfuric acid may be set to 1:1 to example 8 potassium pyrosulfate by the weight ratio. The result is 
shown in Table 10. 
[0118] 
[Table 10] 
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[0119] Instead of example 9-11 quantity valence metal ion content glass, it is alumino silicate glass (presentation : being a mo! % 
display), aluminum 203 0 to 2.8% for Zr02 57 to 74% 3 - 15%. [ Si02 ] Na20 is used as a principal component for IJ20 4 to 14% 7 to 
16%. Content, Tg:500 degree C. Chemical-strengthening processing: The elution test and the environmental test were carried out 
like the example 1 except having used soda lime glass (example 10). soda aluminosilicate glass (example 11), and the BOROSHIRIKE 
toga lath containing a heavy metal ion for 400 degrees C and 3 hours (example 9). Consequently, the same effectiveness as an 
example 1 was accepted. In addition, the result of an example 9 (alumino silicate glass) is shown in Table 1 1 . 
[0120] 
[Table 1 1] 
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[0121] in addition, the above-mentioned example — most stress relaxation was not accepted in the substrate after fused salt 
processing of the examples 1. 6, 7. 8, and 9 which processed the substrate which carried out chemical-strengthening processing 
with fused salt one to 11 inside. 

[0122] The substrate layer which consists of aluminum (50A of thickness)/CKlOOOA)/CrMo (100A), the magnetic layer which 
consists of CoPtCKl 20A)/CrMo(50A)/CoPtCr (120A), and Cr (50A) protective layer were formed in both sides of the glass 
substrate for magnetic disks obtained in the example 12 examples 1-11 with the inline-type sputtering system. 
[0123] By dipping the above-mentioned substrate in the organic silicon compound solution (mixed liquor of water. IPA, and a tetra- 
ethoxy silane) which distributed the silica particle (grain size of 100A), and calcinating it. the protective layer which consists of 
Si02 was formed, DIP processing of this protective layer top was further carried out to the lubricant which consists of a perphloro 
polyether, the lubricating layer was formed, and the magnetic disk for MR heads was obtained. 

[0124] When the glide test was carried out about the obtained magnetic disk, the hit or crash resulting from the foreign matter by 
deformation of a substrate, elution, YAKE of alkali, etc. were not accepted. Moreover, it has also checked that the defect had not 
occurred on film, such as a magnetic layer. 

[0125] Moreover, when weatherability and a life were investigated, degradation or the defect of the magnetic film resulting from 
deterioration of a glass substrate front face etc. were not accepted. 

[0126] The in-line-type sputtering system was used for both sides of the glass substrate for magnetic disks obtained in the 
example 13 examples 1-11, sequential membrane formation of Cr substrate layer, a CrMo substrate layer, a CoPtCr magnetic layer, 
and the C protective layer was carried out, and the magnetic disk was obtained. It was checked that It is the same as that of an 
example 12 about the above-mentioned magnetic disk. 

[0127] The magnetic disk for thin film heads was obtained like the example 13 except having made the example 14 substrate layer 
into aluminum/Cr/Cr, and having set the magnetic layer to CoNiCrTa. It was checked that it is the same as that of an example 12 
about the above-mentioned magnetic disk. 

[01 28] Although the desirable example was given above and this invention was explained, this invention is not necessarily limited to 
the above-mentioned example. 

[0129] For example, the heating temperature of fused salt, such as pyrosulfate, a class, immersion time amount, etc. are not limited 
to the thing of an example, but according to demand quality level etc., are changed suitably and can be carried out. Moreover, a 
washing process can be carried out after the process of the arbitration in a production process if needed. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2, **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 13 It is drawing for explaining one mode of the supply approach of a steam. 
[Drawing 23 It is drawing for explaining other modes of the supply approach of a steam. 
[Description of Notations] 

1 Well-closed Container 

2 Water 

3 Ayr Supply Pipe 

4 Steam Tubing 

5 Processing Tub 

6 Fused Salt 
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ij'j±m^. r^^-'^A. ify^A (I) . 

IS ( I I ) . a ( I I ) . •5-7-JV5ci'©ffi*J^tfetl 

s. s^ffsi. «j»l4&cnR0»i>i4^©«^. 

*>6». tia56»*';>?A. eo^8»:^^t;■^;AJi<^*l 
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tfSLC^c SSi?7K^^iUr«. TJVij'J^ (Li. 
Na. K. Rb. Cs). 7)l:f}>}±m^ (Mg. C 
a. Sr. Ba) . T>*->>A. 3ry>A. te. 
J^'J'A. trxvx. Oi?'i7Aai'©«*SWe.tl*. $ 
^^©SI^S*>e.«. 86»*3R*y-?A. fSttuKSR^-h 
•;'i'AJtc<!f*iS?SH,>. 

[0047] it»**^QC/XKttattlBfet3:. ^ti 
10 lffRCf/X»enS(iM*». *ti*<i^J!y±©s«:S 

[iaasss-c^s. 3e.K:. *^?g©j8w%a%fciit,> 
«H-r<6©«»*«»fi{c8Sfln-r -5 c i t-c*«. 

[0048] f nBEBtS«5KK^K156K*jilDAS C t CC 
^■o-cfe»6ni©r. «feMiSK;iiigH*Jtin;trf ciKSj 
«*fP^-Cfemc>. J»SWt^^©ffi-CA!ia*S»!fl«J{C 

©*sa*i^ffiit^&4'{c#ftfi-rs*i. ieK*i©ifes»WtK* 

Hi* * c i K J: »j aK^jRdfiRv/XB f njgi^ieccM 

[0 04 9] ^w^tc rgftfcj fl^ie^jii 

[0050] s^oiaaii. ife©^MiaDi»«?tHa 
m^:i±v^tnt^< , Ja©^^sg7fea-c*titf 
r-'i'*'j©^m*»«ir-SJffl*©^.-c«. iaSK: 

-€-nS<i:fiScSL/^CL>*l. 2 5 0-^3 0 0*CJ«±it-S 

30 i. riV*'j©;S§ai*5-i£n{c;ft^*>*sc>tt-^a{iE:ig< 
ii5:S©-CSf3SL/C>. — :Sr. :>!/-7X*M©Wl'-Jrk:J:r>-C 

i bfci t ©sjW9«j^c^ttK:fei,»rrasi Jtts/c*. 

3 5 0-C~5 0 0-C«Ti-rSC<t*J»*L.t>. 500 
♦C*±IBi l,fc®». 5 0 0 •C%iHit4i«lHffl[©«'JB 

^{fcSnfc:«/5;^©{t^tSKfc«*«?g5tL?fte*tigT-r 
S C t*^arf *i . {b^Yfc:</^X©«^tt. 3 0 0 
•C~ 3 5 0 'CfetTi r S C i * L J«±©«t ^5 

40 ssa6*©jas«. jsaiisex«?fi*iiag~5 

0 0 •C^*>ojS||4fe©S*filg5|5j» ( J; Ij S t < Big 

aifisx(3:?i$taiae~3 5 0 'o •c$)i,c tam^ 0 

<. {t^?S{tL.-C(,»«cC»;«/7;^K:oi>-CB2 5 0*C~3 

5.0-c (S6K:jSFii«i,<»2 7 0'c-3 5 ox;) 

C i *i J: 0 »S t < . ib^itLltif^X {COt»T» 2 
5 0*C->-3 OO'C ($€)K:»*L<tt27 0*C~3 0 0 
•C),r*«C:<!:*5!tDfr* «:*5. fcro«6»*y© 
eiL^,[3:3 2 5-C (Xitfil) -c*.?**!— MK:B-e©-aS*J 
*53-4«lRtr5fEK*^i:&Sfc8&2 1 0->>3 9 0*0 
50 TtiSSSttJSKibi. c©i5tcSigiR©igaKitfFBiiifi 
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0 -C-C* fiSKzKJR:^- h y A©ak^.» 18 5. 7 -C 

[0 0 5 1 ] ^ffistciissa^Htt. 7)v*}')<oi§m 
c<oii^tjiCtt^h. mmv^jaiy&mnmt. i~3 

5-1 O»gS*5-*0jiT*l/l,>. 10 
C 0 0 5 2 ] &*J. 56^*^^©jgiiie{C 

ffii§»i^«^*-r ^) jam «> * 5 . 

[0053] *l698tC*jl.>-C. 

•7;^««<!: or », S i O, -r-SX/^X^S-HK 20 

wrs>?). Tju*'; -f:*->=&^wr-5fecD<b. T^i/*'; 
ffifiiJ«^*fflS«<!:Lrffli-»sti^Br;u*'; -i-^"^-^^ 

[0 0 5 4] TiI/*y'^:t>*^WL/te:«/^XiSSiL/ 

r». «»9it«> r;vs>'i^y^r-h;y^;^. wm^hbs^ 

SCi*sef*l/t>. fcKO. it^it^-JHfmtLiii.^7 
^r*s. 

[0 055] TA'Sy'Jxy-Jr-h^-yXiLrt*. Si 
O, : 6 2-^7 5MI%> A 1 ,0, : 5-1 5S*%, 
L i,0 : 4—1 OSa%. Na,0 : 4-1 2*S%. 40 
Z r O. : 5. 5-1 smS^iifiS^iOr^WT-S 
iifeK. Na,0/Z r O,©aSlt**0. 5-2. 
0, A 1,0,/Z r O.©aSH:*40. 4-2. 5r* 
iit^itmtf^:^. *4i<»B, S i p. : 6 2-7 5 
fifi%, A 1 ,0, : 5— 1 5mS%. B,0, : 0. 5 — 
5«S%. L i .O : 4-1 Oafi?«. Na,0:4-1 
2Sfi9«. MgO : 0. 5-5*S9«, CaO : 0. 5 
-5SS9fi. Sb,0, : 0. 0 1-1. OMS%**fi!E 

^torsW^S<t^<bffl:tf7;^^*i»*ut,». * 

ft:. ZrO,©*SSI«!l*iMHr^04^^X»fi^ SO 
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©5ie*^£<^:^£:«6{C». ^Jl'Jg^r. SiO,*5 
7-74%. ZrO.%0-2. 8%. A1.0,43- 
1596. LiO.*7-1696. Na,0«r4~14%^ 

C©J:^nc>fflfi£©TJl'S>'i^';^r-h*-^>^». <fc^ 
ftr5Ci{cJ:^r. ffiSjE;^. giSBJE^. ESSlfe^Ii 
©ai3©=#«r-'>*^>;^m<$iJ®rtr'6it fete, ts^f 
Wi^titcffn. jlE^«Tr*or«>Na^© 

[0056] i^grftX/^XSSi UrB. ^^tBi L 
r-SK'J ^-^A (L i.O • 2 S i S.afai'+- 

(s i o.) %wr-5esfb/f5;^^. 

r^'J'^A • :7pn«J tT'-^'f f- (KNaCaMg.S 
i.O„F.) RCf^yjA • /7■»^:^-r h (K,Na,Ca 
.S i»,0,.F,) *Wr-5j!/7X^*J*«. M.m^tj:m 
J?SiOr». S?#©1©^. S i O, : 6 0-8 6SS 
%. L i .O : 8 — 1 8fifi%. K.O : 0 - 1 Offll 
%. MgO : 0 — 8Sfi«. ZnO : 0-1 OSfiJfi. 
S b,0, : 0 — 2SS%. P,0, :0. 1-1 OSS 
%. S«©«^. S i O, : 5 0-7 5fifi%. Ca 
0:4-1 bmm%. UeO : 5-3 OS«96. F : 3 
— 8fiS%. Na;0:2-9SS%. Li, 0:0-3 
«a%. BaO : 0— 2SJi%. A 1 .0, : 0-1 OS 

[0 0 5 7] *%^r«. jf^SKijoD, }inlSiL.fc{b^5S 

<b*aS?S«:^/^XSfi42iaL. :t/^XS«aS©-/:<- 

>«{fc^<li«i®R'P©-f *>-c >3Slfti>r{b^ 

{bl/?i::</5XSS{c-^l->r. ±^Ufc^iftfcJ:^fflffl 

J:»)^^>^t< i*>5b-c. »*u<«6 0-c, hk*?*l 
[0 05 8] ccr. -f:*->iaft&iL/rB. fitaa-< 

t»c<bi?©fia^*>6. ^saM-Y3^>3^^fe^=&ffl^»sc<!: 

(Tg) fe(T©SS^r. jtf^;^*©r.'i'*y-f:*-> 

'f*>Saft8iJ©^it)!irK:J:^r:«/^X«Ji{C9fi 
t>EfiiiE^;*»^* -ttr 5!/7 ;^^ffi%3it<b-r i*ffir * 

[0059] {b^{bftffll«i i/r». y •> a 

(KNO,) . ^:^^•J>^>A (NaNO,) . mmiJ'J 
•^A (K.CO,) <c<!f©^fBEie^. C4a6©igS:ig^L 
ytt© («iL«. KNOj + NaNO,. KNO, + K,C 
o,«ci-) ©^at^. *St»B, cn6©«{CCu. A 
g. Rb. Cs^i'©'f:t>©*S*ig^O/£. *>©©«« 



• 
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[0060] flnJ^gW, it^:^W»!^.<DWWi^'b. 3 
5 0*C~6 5 0'a i^K3 5 0'C~5 OCX:. S6CC« 
350*C~450'C-C*4Ci UC*. 3«^f8| 

B. tsjraai ffii8);E:^ja«>K*> e. . i 20^ 

C»^a.^36»6, 6 0-3 0 0/imge£-r-5Ct*sjlfS 
[008 1 ] *»M-CB. :(/9;^S«5£r?Sawe (SSK* 

«%2 0 0~3 5 0-CK:^U-C*5< 

[0062] ^w^'mm<j^^mxm\.^\W!ms. 

[0063] :*:^§g-C«. S^^jgl&^jgaitSRU:/ 

s. :t/7;^sg«eftj*-rsjiea. 2'c/'^~ioo-c 

^VC 5 -C/^-e 0 -C/^. S iS>K« 1 0 -c/d 
-5 0-C/>^T**Ci:3!»J»*Oi,>. 
[0064] *:%?|-C», ±Me^?^Of^> 

-cig»*©i^«^g i «t s. 

[0065] *f7XSffi?r^?&^^2®B, 1 6 0 0 'C 
/^~2 0 0 -c/^. !|$K: 1 2 0 0 "C/^-^ 3 0 d -c/ 

S6«ctt8 0 0*c/»~4 0 0x;/»t?*ic:i*i 

//7::^SS©ll?ftB. t- h->a 2.?©il* 

ff*i/<»i oo'c~o-c. s?>taf*o<»4 
o-c-i 0'c©»ji{csat3«rtf^>ci*5*f3;L,t». 

^©tlj^*>6, 1 0»~60»^-C*SCt*s*?* 
?&fflEil/TB. *. ia*. ^gjK&i-©igtt?#!iI. 
^^x. -m-M.. £©»!*»«©«*». X 

[0066] *:S?^|-C». ei^KtEi;. -fb^^fc^Ml* 
fc5Q-a *?*l/<»60-C. MCC»*O<»80X:fi 

[0067] »jrEs>t>©ffk©xs©a 
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iC« i^^KlCG. mBgoSfejtSfiJ <«14j5ISfiI, IftHffitt 
[0068] iBB«[l*. *&a?!g»«SHT|6Ji-r -5^J^ 

J^s©fc©. Asc^tt, — ^©^iS5Brcfag-r-6H3E 
JSiS»^©t©©i»-rn-c*orfcj:i,». sisi^Bfii* 

10 ;^*<;6:*©-C. cn6©C i^^^L-T^Jt-T-S. 
[0069] iaaiMg*ij$t,»©-cl£*gK: J: 

[0070] ±Ba*l65l©fW8f2^<*ffl»«©fi3g:^ 

^X4'S«©M®:&ftiL/-C4,«WC#4. #{C. 3|s:^ 
l»©tl»ffi»Bi»iift:ffiSfi(tt. SSMj^;^^? K-CPI^^ 

fcr;l'* y©;^tB^i"!r^CC^Hr5^»aB*i^L/X5 
-©ME9t it* ^ C <!: 

[0 07 1 ] *«9?©ftia7?a». 3!/5>>^-?>-fe 

■5= •>tJ'X©^fiEfiE^ (t;1'*?'J^, r;u;?7';±!S^ 
30 H. ©;^iii«i!$<^'i:>S/)iab£^©^ji 

[0072 ] yctc. :*:^?l©t»fgle^Ji«:K-:>t,»riftW 
©fiS©B<!: L/-Ctti2tfel©'f>©*ffiffl-C#-5. 

[0073] ^^^(o'smtmmiircu. n^ti v-tir 

[0 0 7 4] iUT;' flM«8afia«»©-f9i t-cfflffluee 

-<x^ffis«i:K. TiM. jatt®. mammm. urn 
[0075] mmimmmciavfiTmisit. m\imix: 

r«. m«. Cr, Mo. Ta\ Ti. V' B. 
A 1 . N i &i-©*fi8{4^*>P.S«nS^&< ifc- 
aJSU:©«f4*^6!&ST«yi^3&iW64a-5. C 
so JSg^i-riSBttliflDW^Ktt. fiBEgM*14lSi±gE©aiS*> 
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rmmitmmtkmt^-r. m—jut^<oia4:»mLit. 

S@»B«Jfii^acit>r&*. m«. Cr/Cr. 

Cr/CrMo. Cr/CrV. CrV/CrV. Al 
/Cr/CrMo. Al/Cr/Cr> N i A 1 /C 
r. NiAl/CrMo. N i A 1 /C r V^^tHT 

[0076] m.ftM<oimiimicfm.stnn.\ 
[oo7 7uatt)iiL.r«. :a(tt«jK:tj. mii. c 

o^^^irec o P t . CoCr. CoNi. Co 
NiCr. CoCrTa. CoPtCr. CoNiP 
t. CoNiCrPt, CoNiCrTa, CoCrP 
tTa. CoCrPtSi 0)5: i'COlHi^KAiplf 6n 

i. syt. i8a®4#fi8Etta cr. ctm 

m&mXM. CoPtCr/CrMo/CoPtC 
r, C oC r TaP t/C rMo/CoC rTaP t ?c 

[0078] msmssm^ v p (mr^v^^ k) xb:*:s 

Col^^K. Y, S i. ^±S7Sg. Hf . G 
Sn. Zn*6S9?3n&:T*fi«!l7^. X»C:*l6 

[0 07 9] fiBtftB<!:l/-C». ±ffi©fl6. 7x5 

-fHS> S^-#±SJR^. SiC BN^ci'*^6!i;c* 
l^iaffl^^CCFe. Go. FeCo. CoNiPt^© 

[0080] oflOjgeEBti. «»«ffi©iHei*<Wffli-rs 

se«)-ci9:w6ns. i!ndyKfi£^©?efiS;^^*m^«!^ 
(c^sn^c^ tiTc, i!ga0j^©^^{its&#(c$ii 

[008 1 ] c©i!aoj^fiR)aH, imim^mfi^m.^ 
•r^;^i'«afla©«m5a»«K*©«^. jk^^scceqci 

[0082] u^. ^ss^imT^ms^7' 4 T^tr^mm 
©««*MW Sftifeiiii^ffittr t? * w^pa-c* 5 c 

[0083] Cai3^eKS©^9ffi3». R a = l O -5 

(r>l5H«. Ra= 1 O-SOsJ-^d'XhP-A-C**. 
[0 08 4] Ra*Jl 0*>i';^H3-A*?»©*i^. 

^attt:i*«!»«U. JBiSi'^* F^fiBtS®&«#*i©-3 
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5 0 3^>^';^^D-A«:i^!;^. tf=j ^Yf^A Vifi' 
c 0 0 8 5 ] iHiejj&fiEM©ttaRaf?^fiE^ffiK^afti6 

Al. Ti. Cr. Ag. Nb. Ta. Bi. S 
i. Zr. Cu. Ce. Au, Sn, Pd, Sb. G 
e. Mg. In. W. Pb^^^*4a6©^. X 

10 SCi*iT?#.5. Jgfi£*iSa-C*-2.^©SI**^6». A 
imft^>Al^#. KftAl (Al,0,^ti-) . ^{fcA 
1 (A I maE) t\.>r>1tA 1 ^rjE^^i-r-S^^r* 

[ 0 0 8 6 ] HifyKlSBa. ^Lfc-?-i';^5^*-S<t 

C©St<Slie©iSSB. 100-500 :i->d';^F 
a-A-c*sci*5jifSL/<, 1 0 0-3 0 0:*->y;^ 
F a - AT «>S c i *i J: 0 *f * t L 

[0087] ijseL^^eadM^idcJBo^MesRD^iiaci 

20 (?^) ©ffiS». lin^!iJ^JiR»i©««Rc;-€-©«fiS. ift 

[0088] i&(maj^mmt or ». «i«^«f@{c 

[0 08 9] figgOgiC-Ct*. WiLtf. Grig. Cr^ 

f'j cne.©»sistt. Tta®. 
30 satts^i i fcK > 5 >sx»»sasfisjs;^>'< v * .. 
y>i^s-ciSiKLr}BfiS-r#*. cn6©«s 

[0090] ±IBSaiB±(C. «>'S>l>»±IBiS3»i(c# 
®©K*50{C. •f-F-7T;V3+ix'7>^T;l'3-/H^© 

xm^L. Ubicmskhxmt^ (s i o,) ig* 

40 ©«fil4rl&fcr. 

[009 1 ] ia^s^: o-ctt^iS^«i^j:ttig«i«$n'c 

-HKWtca. /<-7;l'*n:J<';x-7"^i/ (PF 
PE) 3f*>6ttS«(«®fffJ«r. mtmmicy'-i f fc-> 
fSCSiUtt) . ;^b->=i-Fa. ;^:/u-f^fcJ:^ 

[0092] 

[0093] HiBtWl 
50 [0 09 4] il) if^^f^mKOM^ 
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ii'yT.) (T« : 6 0 O'C) *>6J&:i«t>*mcR?L%* 

8-^», /ISO. 2 5-f>5^) m«0/c, A 
JS^ffi^M * y -Jr- h *f ^ j:^ i L r «. 
^ajnT. SiO,*43%. Li,0 
«r8%. Na,0*2%. M&0%6?«. CaO*19 
TiO,415%. Z rO,*2%^-r-5:</-7X4 

[0 09 5] (2) ib^<tX@ 
^ft». (6 0%) iifiK:^H;'?A 

(4 0%) ^m^htL{\^mmmiL^mm\^. coit 
^immm^ 4 s o -octmL. 300 -ctc^i^siT, 

fcZSfe^iSi^CD^7XS«?r*«j4^Maai>-C=ft-^fc. C 

1 0 0 9 6 1 coj: 5 K. it^itmmtcmimm-r 
h y A :t>\,t. it^<mim'p<D-)' h >; :t 

ISjl0 0~2 0 0//mt?*-pfc. 

[0097] <3)j^*p, msm, imxm. 

vm^i^i^-ri. Yb^{b«sjK*i%;!/5;^a« 
*5i#±if . 3 0 0 'ciicmmitixi^im-^}%mK.}» 

SIL/. C©tfit?»l 0fl>ia^L/r3 OO'CtC^^j^S* 
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m-^^&S*>&2 0 0X:K)!llIf» 
StiX(,>*^-t^^(c*'5':^S'R*^jSL., 3 6 0 'C 
*i^2 0 0-C*-Ci/5':^Sfi*eS5?fe-ri. C©J:^k:- 
S^K^W-ceft^&rSCitcJ:?). 
i;'7!»6**^:^StR%iiSc-C#S. -Ale. ±M^^'S:n^ 
fcii^:^mm.^. 2 0 •C©*«Kaab-C.lt?&L.*5j2 0 

WSm. 4>ltjftSiI. *5*, iK*, I PA (-<v:/afjl/ 
TJPa-Jb) . I PA (^SUe*!) ©Si»^«{CJE;XS 

0 kHz) ^mai^fc, 
[0 098] (4) )§i4S«cj:**jffiLi:g 
«fiHBai©tn5SK*y'>A©afBttft%ffil>, Ctllc:*!? 

.t^itc. i^B[^(c*gg» (^: 2000c mVmIrK 
-A. : 1 g/min (:*©«iJ>«/«FBg*>«.fftBt/:fc) . 
*^.MjaS : 2 8 0 -C ) * 2 ^raXB 4 ^ L 

m&^^7-otc im^i. 2) . imfD^cA. 

«lWeK*llSl««|&L«CC>tB^ (Jtt!^i(42) . S 
20 :>\ b-pS8ig!*>J>>A©?g»ffiK:J:.S*!Hl:&tf*5^cc»t8 
^ (tb®St4l) {c-p(,»Tfcl«f45&ilHiUfc. ^iliie© 

fiStt3 0 o'ciL. a«^ra«5^ra<fc tfc, 

[0099] ±S2A!iffi^©>:/^XS«*gfe?l^<KffliL)t 
[0100] 

[a3] 





li « ^ i& 


U.lb.KOMft»JllS 

(KI0l/Di6l(> 




ex 






8.7 




0 




K2S207M cao(rc«s») 


0.2 




0 


tmi 


K2S207IM (aoQt:.5») 


0.2 




0 




K2S20TMI (BOQftCG^) 


0.2 




0 



BS207MU;2iet: 



50 



[0102] mmmz 

i.O • 2 S i 0,) l^U^a^:^-^:^ (S i O,) ^WT 
€»jeS{b*^:^ (S i O, : 7 6 . OSS%. L i ,0 : 
9. 7SS%. Na,0 : 1. omi%. K,0 : 3. 5 
Sa%. MgO : 1. 5mM%. AUO, : 3. SM* 

P,0, : 3. Omm%. TiO^: 1. 5*a%, 
As,0, : 0. 3«fi%«:^Wr4;^^;5^) Jgr. 3Kr4. 
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5-C-C2. bf^mi^mLfti>(0^mmLfc. C:<D:</^X 
(mi:ttM4fcilf9X) 



20 



[0103] 
C^4] 





i& s j& 


ItBUKMtil 

(KMl/Difik) 




ex 


ttMMS 




4.8 




o 




K2S20TiU <250X:,S») 


0.1 




o 


ma 


K2S20TiUi (WlC.f») 


0.1 




o 


mf4 


K2S207iaJl (2S0C.S^) 


0.1 




o 



[0 1 04] *43&^e). T;l'*ryj&$WL'^c^^5 --^^ 

[0 105] ^tegil3 

(S i : 5 6. 5MS%. MgO : 1 1 . SM 
m%. CaO : 14, I*fi%. Na,0 : 5. 4SM: 
K,0:8. 7mS%. F:5, 5Sfi%*^Wr 
S:i!7^X) JKJ4. 0-C/^(D^^r^in«^L/CCD5S$ 
(«8:iUfkif7X) 



20$$$ mSKr 1 . 5 ^ra^ L/cfi. iKJ 2 . 0 -C/^cD^ 

ia^ST^flnf»C/T8 4 0-Cr2. 5B$Pa«l*L//c*>(D* 
•To 

[0 106] 
[S5] 





ft S ^ ft 


(liMl/Diflk) 




MR 




K2S207M!^U 


1.7 




O 




K2820Tfta (250XXM) 


0.1 




O 




K2S20Tft« (250tXG^) 


0.1 




o 


•me 


K2S2orftK dsocm) 


0.1 




o 



BSiaTKtMUt:lIOC 

3 2 O'CTK, S.O, 1 1 0 kg(DgSfSKOt,»T. X 



[0108] 

me] 
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a 22 



« ft 


ttmtrW 
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